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(54) Azole-phenyl urea derivatives as ACAT inhibitors and their production 

(57) The present invention relates to azole-phenyl urea derivatives represented by the general formula (I): 
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[wherein each of R 1 , R 2 and R 3 is H, halogen. C^alkyl or the like, and A is a group represented by the formula (i) or (ii): 
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(wherein R 4 , R 5 , R 5 and X are as defined in the specification.)] and a pharmacologically acceptable salt thereof, which 
have ACAT-inhibitory activity and are useful as a prophylactic and therapeutic agent for hypercholesterolemia, athero- 
sclerosis and various diseases caused by them; a process for producing said derivative; and an ACAT inhibitor contain- 
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Azole-phenyl urea derivatives as ACAT inhibitors and their production 
Abstract: 

Abstract of EP0761 658 

The present invention relates to azole-phenyl urea derivatives represented by the 
&p n i?S formula ('): &lt;CHEM&gt; Awherein each of R&lt;1&gt;, R&lt;2&gt; and 
R&lt;3&gt; is H, halogen, C1-8alkyl or the like, and A is a group represented bv 
the formula (i) or (ii): &lt;CHEM&gt; (wherein R&lt;4&gt;, R&lt;5&gt;, R&lt;6&gt; 
and X are as defined in the specification.^ and a pharmacologically acceptable 
salt thereof, which have ACAT-inhibitory activity and are useful as a prophylactic 
and therapeutic agent for hypercholesterolemia, atherosclerosis and various 
diseases caused by them; a process for producing said derivative; and an ACAT 
inhibitor containing said derivative or salt as an active ingredient. Data supplied 
from the esp@cenet database - Worldwide 
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ing said derivative or salt as an active ingredient. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 


» h « P I*1 ? re,at6S t0 th,azole ' 0X32016 or imidazole derivatives or pharmacologically acceptable salts 

thereof, which have an excellent inhibitory effect on acyl-CoA:cholesterol O-acyltransferase (ACAT) ulSThereof a 
process for production thereof, and a method for application thereof ' 

ablesafts ^thereof havethe effect of reducing serum cholesterol by inhibiting the absorption of cholesteroMromLSl 

c l^ Pre ! S ^rJ 31 ' 0 " 0< Ch0leSter ° l in the ««"• Therefore, they are uJEmSE 
tic and .therapeutic agent for hypercholesterolemia, atherosclerosis and various diseases caused byfheTS, as 

3565 my0Cardia ' infarC,i ° n) Cefebr0VaSCU,ar dise3S6s <•* C6r6oral *3«S 2£ 


Related Art 


U S. Patent 4 113,731 discloses compounds such as N-phenyl-N'-(4-phenyl-2-(p-toluyl)thiazol-5-vnurea as inter 
med,ates for synthesis. Japanese Patent Examined Publication No. 45-6o14 L^Sk suchls N 2 3 
Jheny^oW 

close compounds such as ^hlorc*henyO-NH4.(3\4'«imethoxy^^ 

^48 97^ 38 anti - inf,ammator y « Japanese ^Unexamined Publication 

No. 48-97868 dscloses compounds such as ethyl 4-(4-chlorophenyl)-2-phenylureido-5.thiazoleacetate as antiinfbm 
matory agents. European Journal of Medicinal Chemistry Chimica Therapeutique, 1986, 2^ 5 S des^bTim 

*Z lie) a ^^ as ant ^ rtics - Joumal - hESESSE 

1988, 25(6). 1821-1824 describes compounds such as N-phenyl-N'-M-phenyl^-thiazolvhurea as ami infbmm^ 
agents. Journal of Agricuttural Food Chemistiy. 1989, 37(5)' 1438-1441 5eS« SS^^SSSSl 

t 52522?. ^ST* re9U,at0r " SyrtheSiS - 1990 - » 360^ describes c^ndSL t 
yclc^e^ 35 «»*™-»y agents. IndiaTjournal of H^aro- 

viwLVc ^, "5 1 59-62 deSCnbeS such as N-(3,5-dimethoxyphenyl).N--(4-phenylthiazol-2- 

yl)urea as ^-inflammatory agents. Journal of Medicinal Chemistry, 1971, 14(11). 1075-1077 'dMGteoomuA 

such as w N-(4-chlorophenyl)-N--(4,5< 1 ipheny l -2-oxazo.y.)urea as anti-inflammatory agents. JapaneS ^SSuSS 
med Publication No. 60-1173 and Chemical & Pharmaceutical Bulletin, 1984, 32(3) 1032-1039 d^rite fJonrZb 

m m 1 i d w 66 . compounds sucn as N-(2-i<nidazolyl)-N--phenylurea as immunosuppressants Japanese 
Patent Unexamined Publ.cat.on No. 2-28264 discloses imidazole-urea derivatives as thermal transfeTmte JaSneS 

m ^ n Z nined * PUWira /° n N ° S - 1 - 295257 md 3 " 219242 diSCl0se -«azo.eurea di^ESS 
"* 0l l tan fl « a »- F ^er. U.S. Patent 5,162,360 discloses thiazole derivatives having ACAT^S 

a ^„l U ? h ean N °- 477778 diSCl ° SeS imidaz0le derivatives havi "9 ACAT-inhibitory «h22TK 
effect of all the thiazole and imidazole derivatives are not sufficient "owever, tne 

SUMMARY OF THE INVENTION 

« Ji? P If^ e ^ 0n Pr ° vides nwel thiazole> oxazole or imidazole derivatives or pharmacologically acceptable 
salts thereof, ACAT mhibrtors containing the derivative or the salt as an active ingredient aorocSSS?*! 
derivatives, and a method for application of the derivatives. process for production of the 

DETAILED DESCRIPTION OF THE INVENTION 

the M SnT 8 ,0Und ** 3 "° Vel C ° mP0Und " 0t in "* literatUre ' an 32016 deriva,iv6 re P r6S6 '* 6 d by 
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(I) 


10 

[wherein R 1 , R 2 and R 3 , which may be the same or different, are hydrogen atoms, halogen atoms, C^alkyl groups, 
halo-C^galkyl groups, C^alkoxy groups, C^alkylthio groups, mono-C^aalkylamino groups, or di-C^ealkylamino 
groups whose C^alkyl groups may be the same or different, and A is a group represented by the formula (i): 


20 



25 (wherein R 4 is a C^aikyl group, a C^cycloalkyl group, a mono-C^galkylamino group, a di-C^aikylamino group 
whose Chalky! groups may be the same or different, an aliphatic cyclic amino group which may be substituted by one 
or more Chalky! groups, an unsubstituted phenyl group, or a substituted phenyl group having one or two substituents 
which may be the same or different and are selected from the group consisting of halogen atoms and Chalky! groups; 
R 5 and R 6 , which may be the same or different, are hydrogen atoms, halogen atoms, Chalky! groups, halo-C^alkyl 

30 groups, C^alkoxy groups, C^alkylthio groups, mono-C^alkylamino groups, or di-C^alkylamino groups whose 
8 alkyl groups may be the same or different; and X is -0-, -S- or -N(R 7 )-(wherein R 7 is a hydrogen atom; a C^alkyl 
group; an unsubstituted phenyl-C^salkyl group; a substituted phenyl-C^alkyl group having one or more substituents 
which may be the same or different and are selected from the group consisting of halogen atoms, Chalky! groups and 
C^alkoxy groups; a (2-trimethylsilyl)ethoxymethyl group; or a substituted Cf^aikyl group having one or more 

35 sa'toxy groups as the substituent(s))) or a group represented by the formula (ii): 



R 5 


40 



45 

(wherein R 4 , R 5 , R 6 and X are as defined above), provided that when A is a group represented by the formula (ii), there 
is excluded the case wherein X is -S-, each of R 1 , R 2 R 3 , R 5 and R 6 is a hydrogen atom, and R 4 is a C^alkyl group, 
an unsubstituted phenyl group or a substituted phenyl group having one or two Chalky! groups as the substituent(s)] 

so or a pharmacologically acceptable salt thereof has ACAT-inhibitory activity much higher than that of well-known azole 
derivatives and is useful as a serum cholesterol lowering agent or an agent for curing arteriosclerosis, whereby the 
present invention has been accomplished. 

In the general formula (I) in the present invention, the halogen atoms include chlorine atom, fluorine atom, iodine 
atom, bromine atom, etc. The term "Chalky! group" means a linear or branched alkyl group having 1 to 8 carbon 

55 atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, 

1- methy!butyl, 2-methylbutyl, 1 ,2-dimethylpropyl, n-hexyl, isohexyl, 1-methylpentyl, 2-methylpentyl, 3-methylpentyl, 1,1- 
dimethylbutyl, 1 ,2-dimethylbutyl, 2,2-dimethylbutyl, 1 ,3-dimethylbutyl, 2,3^dimethylbutyl, 3,3-dimethylbutyl, 1-ethylbutyl, 

2- ethylbutyl, 1,1,2-trimethylpropyl, 1 ,2,2-trimethylpropyl, 1 -ethyl- 1-methylpropyl, 1 -ethyl-2-methylpropyl, n-heptyl, 1- 
methylhexyl, 2-methylhexyl, 3-methylhexyl, 4-methylhexyl, 5-methylhexyl, 1,1<limethylpentyl, 1,2-dimethylpentyl, 1,3- 
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222!^ J- 4 ^ 2.2^imethylpentyl. 2.3-dimethylpentyl. 2.44imethylpentyl. 3,3Klimethylpentyl. 3.4- 
dimettypentyl, 1-ethylpentyl. 2-ethylpentyl. 3-ethylpentyl. 1.1,2-trimethylbutyl. 1.1.3-trimethylbutyl 1 2 2-trimethylbu M 

m ™ e ' erm "Ci-sa'to^y group" means a linear or branched alkoxy group having 1 to 8 carbon atoms, such as meth- 
n hoJJr TET* ^T* n " bUt0Xy ' iSObu,OXy ' SeC - but0xy ' "l 36 ^^ isopentyloxy. neopentyioxy 

22f2 r ^ ^ " *• ' ike - The ,6rm """"^i-^Mamino group" means a group^uchas mtf*. 

y am,n °' "-, propy,amino ' 'soPfopylamino, n-butylamino, isobutylamino, sec-butylamino, tert-butylamino, n- 
pentylam.no. .sopentylam.no, neopentylamino, n-hexylamino, n-heptylamino, n-octylamino or the like. TheTerm "di-C, 
H° U i T nS 3 9 ? P !!"*! 88 dimeth y |amin °. diethylamino. di-n-propylamino, diisopropylamino, methyl 
ethy1am.no, d,-n-bu ylam.no, dnsobutylamino, di-sec-butylamino. di-tert-butylamino, methy^n-pTopylarrino di-n- 
^ST'r^^^ ^•"^mino. di-n-hexylaminoTethyl-n^exylaniino dTn^Jamto 
metr^-n-heptylam.na d,-n-octylamino. methyl-n-octylamino, ethyl-n-propylamino, ethyl-n-butylamino or the lE. * 
The term halo-C^alkyl group" means a group such as chloromethyl. fluoromethyl, bromomethyl iodomethvl 
d.chlo : omethyl, drf.uoromethyl, trichloromethyl, tri.uoromethyl. 1.1,1-trifluoroethy. or the Hke. The term S2 

tTLv m ^?nS h SUCh 85 "S? hi °' ethyl,hi °' n -P r °Py |,hi0 - feopropylthio. n-butylthio, isobutylthio, sec^tylthio, 
' n " P , entytth, °- neopentylthio, n-hexylthio, n-heptylthio. n-octylthio or the like. The term "C3 

£TSU 9r °- UP m ^^ a 5° UP . SUCh 88 ^Wl. cyclobutyl. cyclopentyl. cyclohexyl, cycloheptyl, cyclooctyl or the 
fe^eterm unsubstrtuted al.phafc cyclic amino group or substituted aliphatic cyclic amino grouKgoneirrrire 

2,6-dimethylmorphol.no, th.omorphol.no, piperazino, N-methylpiperazino or the like. The term "phenyl-C, fi alkylgrouD : 
means a group such as benzyl, phenethyl or the like. 

Preferable substituents are as follows. When X is -0- or -S-, each of R 1 , R* and R 3 is a hydrogen atom a methyl 

tTLl?™ 9 r°4 UP ' 3 "2? 9r ° UP ' 3n iSOpr ° Pyl 9r0Up> a group a 9 roup - isobutyl group or a 

tert-butyl group, R 4 ,s a methyl group, an ethyl group, a n-propyl group, an isopropyl group, a n-butyl group a sec butvl 

T£££Z* 9 T; a ,ert ' butyl group or a phenyl 9roup - 630(1 of R5 and R6 * •*^^J2^JK 

JZT a f T'. , y 9r0UP ' 3 n " pr0pyl 9roup ' an isoprop y 9 rou P- a n - but y' 9">"P. a sec-butyl group, an isobutyl 
group, a tert-butyl group, a methytthio group, an ethyKhio group, a n-propylthio group, an isopropylthio grouH n- 
butylthiogrcwp, a sec-butyl^ 

When X is -N(R'), each of R 1 , R 2 and R 3 is a hydrogen atom, a methyl group, an ethyl group, a n-propyl group an 
^group, a .n-butyl group, a sec-buty. group, an isobutyl group or a tert-butyl group" % is'a pheVg'C^ 

« n h!Sl hydf< ? en 1 at0m ' a chlonne 8 meth y 9 rou P. an ethyl group, a n-propyl group, an isopropyl group, 
a n-butyl group, a sec-butyl group, an isobutyl group, a tert-butyl group, a methylthio group, an ethylthio group a n-pro- 

Typical examples of the salt of the azole derivative represented by the general formula (I) of the present invention 
a, ,norgan,c acd safts such as hydrochloride, nitrate, sulfate, hydrobromate. hydroiodate. perchlorateSph^ 
sulfonates such as methanesulfonate. benzenesulfonate. p-toluenesulfonate. etc.; organic acid salts such as fumarate' 
succinate, crtrate. acetate, tartrate, oxalate, maleate, etc.; and amino acid salts such as glutamate, aspartate etc Pref- 
erable examples of the salt are hydrochloride and p-toluenesulfonate. ' ' 
or pwes?B e 0< the 9eneral formula (,) * the presem invention can be P^ced by the following process A 


45 


50 


55 
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Process A 
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Rl R 2 

Diphenyl- 

to phosphoryl r3 r1 r2 

azide (iv) \-y 

A-COOH A-NCO A-NH-C-NH-^g) 

0 R 3 

(n) (m) 

. (i) 


20 wherein A, R 1 , R 2 and R 3 are as defined above. 

In detail, the azole derivative of the general formula (I) can be produced by reacting a compound of the general for- 
mula (II) with diphenylphosphoryl azide in the presence of an organic amine such as triethylamine in an inert solvent 
such as benzene, toluene, xylene, fluorobenzene or dioxane in a temperature range of room temperature to about 
1 50°C to obtain an isocyanate of the general formula (III), and then reacting the isocyanate with a compound of the gen- 
25 eral formula (IV) in a temperature range of room temperature to about 1 50°C after or without isolating the isocyanate. 
Since the reactions are equimolar reactions, it is sufficient that the reactants for carrying out each reaction are used 
in equimolar amounts, though either of them may be used in excess. 


Process B 


30 


35 


40 


45 


R 1 R 2 

ocn-^ 

R 3 

A-NH 2 — — - A-NH-C-NH 

(V) 0 

(I) 



so wherein A, R 1 , R 2 and R 3 are as defined above. 

In detail, the azole derivative of the general formula (I) can be produced by reacting a compound of the general for- 
mula (V) with a compound of the general formula (VI) in a solvent such as benzene, toluene, xylene, fluorobenzene, 
dioxane, tetrahydrofuran or ethyl acetate in a temperature range of room temperature to about 150°C. 

Since the reaction is an equimolar reaction, it is sufficient that the reactants for carrying out the reaction are used 
55 in equimolar amounts, though either of them may be used in excess. 

The compound of the general formula (II) used in process A can be produced by any of the following processes C 
toG. 
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Process C (in the case where X = S) 

A compound of the general formula (lla) or (lib) can be produced from a compound of the general formula (VII) or 
(VIII), respectively, by the process described in Liebigs Annalen der Chemie, p. 250 (1889) or a process based thereon. 


S 
II 
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30 


35 



R 4 

(Eb) 


wherein R 4 , R 5 and R 6 are as defined above, R 8 is COOR 9 (wherein R 9 is a alkyl group) or a nrtrile group, and Z 
is a halogen atom. 

in detail, a compound of the general formula (VII) or (VIII) is reacted with a thioamide or thiourea (IX), respectively, 
to be converted into a thiazole (Xa) or (Xb), respectively. Then, the thiazole (Xa) or (Xb) is hydrolyzed, whereby a car- 

so boxylic acid of the general formula (Ha) or (lib), respectively, can be produced. 

The conversion of the compound of the general formula (VII) or (VIII) into the compound of the general formula (Xa) 
or (Xb), respectively, can be carried out by reacting the compound of the general formula (VII) or (VIII) with the com- 
pound of the general formula (IX) in an ordinary solvent (e.g. methanol, ethanol, isopropanol or dioxane) in a tempera- 
ture range of room temperature to about 100°C. 

55 The conversion of the compound of the general formula (Xa) or (Xb) into the compound of the general formula (Ha) 
or (lib), respectively, can be carried out by using either an aqueous solution of an alkali metal hydroxide (e.g. sodium 
hydroxide or potassium hydroxide) or a mineral acid (e.g. hydrochloric acid, sulfuric acid or hydrobromic acid). As a sol- 
vent for this reaction, methanol, ethanol, isopropanol, dioxane, etc. are suitable. The reaction may be carried out without 
any solvent. The reaction temperature ranges preferably from room temperature to about 120°C. 
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Process D (in the case where A = a group of the formula (ii), and X = S) 

The compound of the general formula (lla) can be produced from a compound of the general formula (XI) by the 
process described in Zeitschrift fuer Chemie, Vol. 1 4, p. 470 (1 974) or a process based thereon. 



? ? OB) 


Z-CH 2 -R 8 

C-NH-C-R 4 
(XI) 



Hydrolysis 

(Xa) ■ 



(Ha) 


wherein R 4 , R 5 , R 6 , R 8 and Z are as defined above. 

In detail, a compound of the general formula (XI) is reacted with a compound of the general formula (XII) to be con- 
verted into a thiazole of the general formula (Xa), after which the thiazole of the general formula (Xa) is hydrolyzed, 
whereby a carboxylic acid of the general formula (lla) can be produced. 

The conversion of the compound of the general formula (XI) into the compound of the general formula (Xa) can be 
carried out by reacting the compound of the general formula (XI) with the compound of the general formula (XII) in the 
presence of an organic base such as triethylamine, pyridine, piperazine or pipeline in an ordinary solvent (e.g. meth- 
anol, ethanol, iso-propanol, n-butanol or dioxane) in a temperature range of room temperature to about 100°C. 

The conversion of the compound of the general formula (Xa) into the compound of the general formula (lla) can be 
carried out by using either an aqueous solution of an alkali metal hydroxide (e.g. sodium hydroxide or potassium hydrox- 
ide) or a mineral acid (e.g. hydrochloric acid, sulfuric acid or hydrobromic acid). 

As a solvent for this reaction, methanol, ethanol, isopropanol, dioxane, etc. are suitable. The reaction may be car- 
ried out without any solvent. The reaction temperature ranges preferably from room temperature to about 1 20°C. 

Process E (in the case where A = a group of the formula (i), and X = 0) 

A compound of the general formula (He) can be produced from a compound of the general formula (XIII) by the 
process described in Yakugaku Zasshi, Vol. 82, p. 1 36 (1 962) or a process based thereon. 


55 
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R ! 9 R5 0 

0 \ — y « Reduction 

c-cH 2 -R 8 — - ft))~c-c-R 8 — - 

R 6 R 6 N~0H 



10 


(XI) 


(27) 


15 


20 


25 


30 


R 5 0 R5 0 

^g)-C-CH-R 8 (XVI) . ^§)-C-CH-R 8 
R 6 NHz r6 NB-CO-R 4 

(XV) (XVII) 



COOH 


40 wherein R 4 , R 5 , R 6 , R 8 and Z are as defined above. 

In detail, a compound of the general formula (XIII) is converted into an oxime, i.e., a compound of the general for- 
mula (XIV), which is reduced into an amine of the general formula (XV). Then, the amine is reacted with an acid halide 
of the general formula (XVI) to be converted into an amide of the general formula (XVII). The compound of the general 
formula (XVII) is cyclized into an oxazole of the general formula (Xc), which is hydrolyzed, whereby a compound of the 
45 general formula (He) can be produced. 

The conversion of the compound of the general formula (XIII) into the compound of the general formula (XIV) can 
be carried out by the use of a nitrite (e.g. sodium nitrite) in a solvent such as an organic acid (e.g. acetic acid) or a min- 
eral acid (e.g. hydrochloric acid or sulfuric acid) in a temperature range of room temperature to about 120°C. 

The conversion of the compound of the general formula (XIV) into the amine of the general formula (XV) can be 
50 carried out under acidic conditions by the use of zinc, iron, tin, tin chloride or the like in a solvent (e.g. acetic acid, eth- 
anol, methanol or isopropanol) in a temperature range of room temperature to about 120°C. 

The conversion of the amine of the general formula (XV) into the compound of the general formula (XVII) can be 
carried out in the presence of an acid halide of the general formula (XVI) and a base (e.g. potassium carbonate or 
sodium acetate) in a solvent (e.g. water or dioxane) in a temperature range of room temperature to about 100°C. 
55 The conversion of the amide of the general formula (XVII) into the oxazole of the general formula (Xc) can be car- 
ried out in the presence of phosphoryl chloride, thionyl chloride or the like in an inert solvent (e.g. benzene, toluene or 
xylene) in a temperature range of room temperature to about 120°C. 

The conversion of the oxazole of the general formula (Xc) into the compound of the generaf formula (lie) can be 
carried out by using either an aqueous solution of an alkali metal hydroxide (e.g. sodium hydroxide or potassium hydrox- 
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ide) or a mineral acid (e.g. hydrochloric acid, sulfuric acid or hydrobromic acid). 

As a solvent for this reaction, methanol, ethanol, isopropanol, dioxane, etc. are suitable. The reaction may be car- 
ried out without any solvent. The reaction temperature ranges preferably from room temperature to about 120°C. 

s Process F (in the case where A = a group of the formula (ii), and X = O) 

A compound of the general formula (I Id) can be produced from a compound of the general formula (VI I) by the proc- 
ess described in Yakugaku Zasshi, Vol. 82, p. 1 40 (1962) or a process based thereon. 


10 


15 


20 


R 5 ° 
^5)-C-CH-F 
R 6 Z 

(VII) 


R 4 -C00M 

(XVIII) 


R5 


R 6 



0 
I 

C-CH-R 8 
I 

0-CO-R 4 

(XIX) 


25 


30 



R 4 R 4 

(xd) end) 

35 

wherein R 4 , R 5 , R 6 , R 8 and Z are as defined above, and M is a sodium or potassium atom. 

In detail, a compound of the general formula (VII) is reacted with a carboxylate of the general formula (XVIII) to be 
converted into an ester of the general formula (XIX), which is cyclized into an oxazole of the general formula (Xd), fol- 

40 lowed by hydrolysis, whereby a compound of the general formula (lid) can be produced. 

The conversion of the compound of the general formula (VII) into the ester of the general formula (XIX) can be car- 
ried out by reacting the compound of the general formula (VII) with the carboxylate of the general formula (XVIII) in a 
solvent (e.g. ethanol or methanol) in a temperature range of room temperature to about 100°C. The conversion of the 
ester of the general formula (XIX) into the oxazole of the general formula (Xd) can be carried out in the presence of an 

45 ammonium salt (e.g. ammonium acetate or ammonium formate) in a solvent (e.g. acetic acid or formic acid) in a tem- 
perature range of room temperature to about 120°C. 

The conversion of the oxazole of the general formula (Xd) into the compound of the general formula (lid) can be 
carried out by using either an aqueous solution of an alkali metal hydroxide (e.g. sodium hydroxide or potassium hydrox- 
ide) or a mineral acid (e.g. hydrochloric acid, sulfuric acid or hydrobromic acid). As a solvent for this reaction, methanol, 

so ethanol, isopropanol, dioxane, etc. are suitable. The reaction may be carried out without any solvent. The reaction tem- 
perature ranges preferably from room temperature to about 120°C. 

Process G (in the case where X = -N(R 7 )-) 

55 A compound of the general formula (llf) or (llg) can be produced from a compound of the general formula (XX) by 
the process described in Tetrahedron Letters, Vol. 35, No. 1 1 , pp. 1 635-1 638 (1994) or a process based thereon. 
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V-v II I (xxi) 
(ftVc-C-R 8 


R' 
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(XX) 



(xe) 




COOH 


(I If) 

Hydrolysis 


or or 



* R7 -y 



COOH 


(Xg) (Eg) 


wherein R 4 , R 5 , R 6 , R 7 , R 8 and Z are as defined above. 

In detail, a compound of the general formula (XX) is reacted with an aldehyde of the general formula (XXI) to be 
converted into an imidazole of the general formula (Xe), which is alkylated into a compound of the general formula (Xf) 
or (Xg) with an alkyl halide of the general formula (XXII). Then, the compound of the general formula (Xf) or (Xg) is 
50 hydrolyzed, whereby a compound of the general formula (llf) or (llg), respectively, can be produced. 

The conversion of the compound of the general formula (XX) into the imidazole of the general formula (Xe) can be 
carried out by reacting the compound of the general formula (XX) with the aldehyde of the general formula (XXI) in the 
presence of an ammonium salt (e.g. ammonium acetate or ammonium formate) in a solvent (e.g. acetic acid or formic 
acid) in a temperature range of room temperature to about 120°C. 
55 The conversion of the imidazole of the general formula (Xe) into the compound of the general formula (Xf) or (Xg) 
can be carried out by reacting the imidazole of the general formula (Xe) with the alkyl halide of the general formula 
(XXII) in the presence of a base (e.g. potassium carbonate and sodium hydride) in a solvent (e.g. dimethyfformamide, 
tetrahydrofuran or acetone) in a temperature range of room temperature to about 120°C. 

The conversion of the compound of the general formula (Xf) or (Xg) into the compound of the general formula (llf) 


12 
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or (llg), respectively, can be carried out by using either an aqueous solution of an alkali metal hydroxide (e g sodium 
hydroxide or potassium hydroxide) or a mineral acid (e.g. hydrochloric acid, sulfuric acid or hydrobromic acid) As a sol- 
vent for this reaction, methanol, ethanol, isopropanol, dioxane, etc. are suitable. The reaction may be carried out without 
any solvent. The reaction temperature ranges preferably from room temperature to about 120°C. 

The compound of the general formula ( V) used in process B can be produced by any of the following processes H 


Process H (in the case where A = a group of the formula (i), and X = S) 

A compound of the general formula (Va) can be produced from a compound of the general formula (XXIII) by the 
process described in Journal of American Chemical Society, Vol. 77, pp. 5444-5445 (1955) or a process base thereon. 



wherein R 4 , R 5 and R 6 are as defined above, and Z is a halogen atom or -OS0 2 R 10 (wherein R 10 is a Ci 4 alkyl group 
30 a phenyl group or a p-toluyl group). 4 ,y * 

,w,!?x d8 u 3 thiaZOle ° f the general formula (Va) can be P rodu c*l by reacting a compound of the general formula 
(XXIII) with a thioamide or thiourea of the general formula (IX) in an ordinary solvent (e.g. methanol, ethanol, isopropa- 
nol or dioxane) in a temperature range of room temperature to about 1 00°C. 

35 Process I (in the case where A = a group of the formula (ii), and X = S) 

A compound of the general formula (Vb) can be produced from a compound of the general formula (XXIV) by the 
process described in Journal fuer Praktische Chemie, Vol. 316, pp. 299-303 (1974) or a process based thereon. 

40 


45 


50 


55 
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25 

wherein R 4 , R 5 and R 6 are as defined above. 

In detail, a compound of the general formula (XXIV) is reacted with an aldehyde of the general formula (XXI) and 
sulfur to be converted into a thiazole of the general formula (XXV), which is hydrolyzed, whereby a compound of the 
general formula (Vb) can be produced. 

30 The conversion of the compound of the general formula (XXIV) into the thiazole of the general formula (XXV) can 
be carried out by reacting the compound of the general formula (XXIV) with the aldehyde of the general formula (XXI) 
and sulfur in the presence of an organic amine (e.g. triethylamine) in a solvent (e.g. benzene or toluene) in a tempera- 
ture range of room temperature to about 1 00°C. 

The conversion of the thiazole of the general formula (XXV) into the compound of the general formula (Vb) can be 

35 carried out by using a mineral acid (e.g. hydrochloric acid, sulfuric acid or hydrobromic acid). As a solvent for this reac- 
tion, methanol, ethanol, isopropanol, dioxane, etc. are suitable. The reaction may be carried out without any solvent. 
The reaction temperature ranges preferably from room temperature to about 120°C. 

Process J (in the case where A = a group of the formula (ii), and X = 0) 

40 

A compound of the general formula (Vc) can be produced from a compound of the general formula (XXIV) by the 
process described in Bulletin de la Societe Chemique de france, Vol. 12, p. 4619 (1967) or a process based thereon. 


45 


50 


55 
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pS iH-CO-Z 

f 2 (xvi) 
j^>-ce-CN » ^h-cn 

R6 (xxiv) r6 ™< 

(XXVI) 


75 


20 


25 


30 


35 


40 


45 


50 



wherein Ft 4 , R 5 , R 6 and Z are as defined above. 

In detail a compound of the general formula (XXIV) is reacted with an acid halide of the general formula (XVI) to 
(V^^^ 

r*n^T* e ™°!± * ^ compound of me 9 eneral formu,a (XXIV) into the amide of the general formula (XXVI) can be 
earned out by reacting the compound of the general formula (XXIV) with the acid halide of the general formula (XVI) in 

drofuran) in a temperature range of room temperature to about 100°C 

12^2 r ? TIT 6 ? the 96neral ^ (XXV,) by 1116 use of a mlnera » acid ( e -9- hydrochloric acid or sul- 
^ t0lU6ne ' « ^reform) in a temperature range of room 

Process K (in the case where A = a group of the formula (i). and X = 0) 

A compound of the general formula (Vd) can be produced from a compound of the general formula (XXVII) bv the 
process desenbed in Journal of Heterocyclic Chemistry, Vol. 25. p. 1413 (1988) or a process based ttlereon " 

p5 R 4 -CH0 
(XXI) 



CO-CN 

R 6 

(XXVII) 
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wherein R 4 , R 5 and R 6 are as defined above. 

In detail, an oxazole of the general formula (Vd) can be produced by reacting a compound of the general formula 
(XXVII) with an aldehyde of the general formula (XXi) in the presence of an ammonium salt (e.g. ammonium acetate or 
ammonium formate) in a solvent (e.g. acetic acid or formic acid) in a temperature range of room temperature to about 
5 100°C. 

Process L (in the case where X = -N(R 7 )-) 

A compound of the general formula (Ve) or (Vf) can be produced from a compound of the general formula (XXVIII) 
10 by the process described in Gazzetta Chimica Italiana, Vol. 85, No. 208, p. 1 329 (1 955) or a process based thereon. 



55 wherein R 4 , R 5 , R 6 , R 7 and Z are as defined above. 

In detail, an imidazole of the general formula (XXVIII) is subjected to nitrosation into a nitroso compound of the gen- 
eral formula (XXIX), which is alkylated into a compound of the general formula (XXXa) or (XXXb) with an alkyl halide of 
the general formula (XXII). Then, the compound of the general formula (XXXa) or (XXXb) is reduced, whereby a com- 
pound of the general formula (Ve) or (Vf), respectively, can be produced. 
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The conversion of the imidazole of the general formula (XXVIII) into the nitroso compound of the general formula 
(XXIX) can be carried out by reacting the imidazole of the general formula (XXVIII) with a nitrite such as sodium nitrite 
in a solvent such as acetic acid in a temperature range of room temperature to about 120°C. 

The conversion of the nitroso compound of the general formula (XXIX) into the compound of the general formula 
(XXXa) or (XXXb) can be carried out by reacting the nitroso compound of the general formula (XXIX) with the alkyl hal- 
ide of the general formula (XXII) in the presence of a base (e.g. potassium carbonate or sodium hydride) in a solvent 
(e.g. dimethylformamide, tetrahydrofuran or acetone) in a temperature range of room temperature to about 120°C 

The conversion of the compound of the general formula (XXXa) or (XXXb) into the compound of the general for- 
mula (Ve) or (Vf), respectively, can be carried out by using any of various reducing agents. Preferable examples of 
method for this conversion are a method of reducing the compound of the general formula (XXXa) or (XXXb) with zinc 
iron, tin, tin chloride or the like under acidic conditions in a solvent (e.g. acetic acid, ethanol, methanol or isopropanolj 
in a temperature range of room temperature to about 1 20*C, and a method of hydrogenating the compound of the gen- 
eral formula (XXXa) or (XXXb) in the presence of a metal catalyst (e:g. platinum oxide, nickel or palladium) in a solvent 
(e.g. ethanol, acetic acid or ethyl acetate) in a temperature range of room temperature to about 120°C in a pressure 
range of atmospheric pressure to about 5 atmospheres. 

Specific examples of azole derivatives of the general formula (I) obtained by the above production processes are 
given in Table 1 but they are not intended in any way to limit the scope of the present invention. 

The abbreviations in Table 1 stand for the following substituents: 


Ph: 

phenyl group, 

Me: 

methyl group, 

Et: 

ethyl group, 

iPr: 

isopropyl group, 

nPen: 

n-pentyl group, 

cHex: 

cyclohexyl group, 

morp: 

N-morpholino group, 

pipe: 

N-piperidino group, 

SEM: 

(2-trimethylsilyOethoxymethyl group, 

Bn: 

benzyl group, 

4-MeO-Bn: 

4-methoxybenzyl group, 

MOM: 

methoxymethyl group. 
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Table 1 


5 

NO . 

yl 
A 

X 2 
A 

pi 

p2 

R 3 

A 

R 5 
rv 

R 6 


1 

N 

s 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 


2 

N 

s 

2-iPr 

6-iPr 

H 

Ph 

2 -Me 

H 

10 

3 

N 

s 

2-iPr 

6-iPr 

H 

Me 

H 

H 


4 

N 

s 

2-iPr 

6-iPr 

H 

Me 

2-C1 

H 


5 

N 

s 

2-Et 

6-Et 

H 

Me 

2-C1 

H 

15 











6 

N 

s 

2-F 

4-F 

H 

Me 

2-C1 

H 


7 

N 

s 

2-Et 

6-Et 

H 

Me 

2 -Me 

H 

20 

8 

N 

s 

2-iPr 

6-iPr 

H 

Me 

2 -Me 

H 


9 

N 

s 

2-F 

4-F 

H 

Me 

2 -Me 

H 


10 

N 

s 

2-Et 

6-Et 

H 

Et 

2-C1 

H 

25 

11 

N 

s 

2-iPr 

6-iPr 

H 

Et 

2-C1 

H 


12 

N 

s 

2-iPr 

6-iPr 

H 

nPen 

2-C1 

H 


13 

N 

s 

2-iPr 

6-iPr 

H 

cHex 

2-C1 

H 

30 











14 

N 

s 

2-Et 

6-Et 

H 

NMe 2 

2-C1 

H 


15 

N 

s 

2-iPr 

6-iPr 

H 

NMe 2 

2-C1 

H 

35 

16 

N 

s 

2-F 

4-F 

H 

NMe 2 

2-C1 

H 


17 

N 

s 

2-Et 

6-Et 

H 

pipe 

H 

H 


18 

N 

s 

2-iPr 

6-iPr 

H 

pipe 

H 

H 

40 

19 

N 

s 

2-iPr 

6-iPr 

H 

pipe 

2-C1 

H 


20 

N 

s 

2-iPr 

6-iPr 

H 

morp 

H 

H 


21 

N 

s 

2-iPr 

6-iPr 

H 

morp 

2-C1 

H 

45 










22 

S 

N 

2-Et 

6-Et 

H 

Ph 

2-C1 

H 


so - continued - 
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Table 1 (cont'd) 


5 

No. 

X 1 

X 2 

R l 

R 2 

R 3 

R< 

R 5 

R 6 


23 

S 

N 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 

10 

24 

s 

N 

2-iPr 

6-iPr 

H 

morp 

2-C1 

; H 


25 

s 

N 

2-iPr 

6-iPr 

H 

Me 

2-C1 

H 


26 

s 

N 

2-Et 

6-Et 

H 

Me 

2-C1 

H 

15 

27 

s 

N 

2-iPr 

6-iPr 

H 

Ph 

2 -Me 

H 


28 

s 

N 

2-Et 

6-Et 

H 

Ph 

2 -Me 

H 

20 

29 
30 

s 
s 

N 
N 

2-iPr 
2-iPr 

6-iPr 
6-iPr 

H 
H 

Me 
Ph 

2 -Me 
2-SMe 

H 
H 


31 

0 

N 

2-iPr 

6-iPr 

H 

Ph 

2 -Me 

H 

25 



Si 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 


33 

N 

0 

2-iPr 

6-iPr 

H 

Ph 

2 -Me 

H 


34 

N 

N-Me 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 

30 

35 

N-Me 

N 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 


36 

N 

N-Bn 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 

35 

37 

N-Bn 

N 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 


38 

N 

N-Bn 

2-iPr 

6-iPr 

H 

Ph 

H 

H 


39 

N 

N-SEM 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 

40 

40 

N-SEM 

N 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 


41 

N 

N-MOM 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 


42 

N-MOM 

N 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 

45 

43 

N 

N-(4-MeO 
-Bn) 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 


50 


- continued - 
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Table 1 (cont'd) 


5 

No. 

X 1 

X 2 

R 1 

R 2 

R 3 

R* 

R 5 

R 6 



N-(4-Me0 
-Bn) 

N 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 

10 

45 

NH(N) 

N(NH) 

2-iPr 

6-iPr 

H 

Ph 

2-C1 

H 
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The azole derivatives of the general formula (I) of the present invention are administered as a prophylactic and ther- 
apeutic agent for hypercholesterolemia and atherosclerosis orally or parenterally (intramuscularly, subcutaneously or 
intravenously). They are administered to human beings preferably orally. Since the azole derivatives of the general for- 
20 mula (I) of the present invention are applicable in themselves as ACAT inhibitors, they are contained in compositions as 
active ingredients usually in an amount of 0.01 to 100% by weight. Although the dose of the azole derivatives is varied 
depending on the condition of a disease, age, sex, body weight, administration route, etc., the dose for an adult is usu- 
ally 0.1 to 1000 mg per day. 

When the azole derivative of the general formula (I) of the present invention is formulated into a pharmaceutical 
25 form, it is prepared into powder, granules, tablets, dragSes, capsules, pills, a suspension, solution, emulsion, ampule, 
injection, isotonic solution or the like by a conventional preparation method. When an oral solid pharmaceutical is pre- 
pared, an excipient and optionally a binder, wetting agent, disintegrator, surfactant, lubricant, dispersant, taste- 
improver, odor-improver, etc. are added to the active ingredient, and the resulting mixture is made into tablets, coated 
tablets, granules, capsules or the like by a conventional method. The excipient includes, for example, lactose, glucose, 
30 sorbitol, corn starch and mannitol. The binder includes, for example, polyvinyl alcohol)s, pdy(vinyl ether)s, ethyl cellu- 
lose, gum arabic, gelatin, hydroxypropyl cellulose and polyvinylpyrrolidone)^ The disintegrator includes, for example, 
calcium carbonate, calcium citrate, dextrin, starch and gelatin powder. The lubricant includes, for example, magnesium 
stearate, talc and polyethylene glycol)s. The odor-improver includes, for example, cocoa powder, menthol, and pepper- 
mint oil. The tablets and the granules may be properly coated with a frosting, gelatin or the like if necessary. When an 
35 injection is prepared, a pH adjustor, buffer, surfactant, solubilizer, solvent, stabilizer, preservative, etc. are added to the 
active ingredient if necessary, and the resulting mixture is made into a subcutaneous, intramuscular or intravenous 
injection by a conventional method. 

Examples, reference examples, formulation examples and test examples of the present invention are described 
below but they should not be construed as limiting the scope of the invention. 

40 

Example 1 

N-[4-(2-Chlorophenyl)-2-phenylthiazol-5-yl]-N , -(2,6<liisopropylphenyl)urea (compound 1 ) 

45 To a stirred mixture of 1 .00 g of 4-(2-chlorophenyl)-2-phenyl-5-thiazolecarboxylic acid and 0.68 cc of diphenylphos- 
phoryl azide in 1 0 cc of f luorobenzene was added dropwise 0.44 cc of triethylamine at room temperature. The resulting 
mixture was stirred at room temperature for 10 minutes and then heated at 60 - 70°C for 10 minutes. After cooling, 0.61 
cc of 2,6-diisopropylaniline was added, followed by heating at 60 - 70°C for 2 hours. After cooling, water was added to 
the reaction mixture, followed by extraction with chloroform. The extract was dried over magnesium sulfate and then dis- 

so tilled under reduced pressure to remove the solvent. The crude product thus obtained was purified by a silica gel col- 
umn chromatography (eluent: ethyl acetate-n-hexane) to obtain 783 mg of compound 1. 
Yield 50.5%, m.p. 206 -207°C. 

NMR (6, ppm ; DMSO-d 6 ) 1.14 (brd, 12H), 3.08 (m, 2H), 7.17 (d, 2H), 7.25-7.70 (m, 8H), 7.85 (d, 2H), 8.12 (s, 
55 1H),9.12(s, 1H). 

The compound described in Example 2 was obtained in the same manner as in Example 1 . 
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Example 2 

N-(2,6-Diisopropylphe 
5 Yield 33.8%, m.p. 229 - 231 °C. 

NMR (6, ppm ; DMSO-ds) 1-13 (brd, 12H), 2.30 (s, 3H), 3.07 (m. 2H), 7.16 (d, 2H), 7.26 (d, 1H), 7.38-7.47 (m 

7H), 7.85 (d, 2H), 8.16 (S ( 1H), 9.00 (s, 1H). 

w Example 3 

N-(2,6-Diisopropylphenyl)-N'-(2-methyl-4-phenylthiazol-5-yl)urea (compound 3) 

To a stirred mixture of 658 mg of 2-methyl-4-phenyl-5-thia2olecarboxy1ic acid and 0.65 cc of diphenylphosphoryl 
15 azide in 7 cc of toluene was added dropwise 0.42 cc of triethylamine at room temperature. The resulting mixture was 
stirred at room temperature for 10 minutes and then heated at 80 - 90°C for 10 minutes. After cooling, 0.57 cc of 2 6- 
diisopropylaniline was added, followed by heating at 80 - 90°C for 2 hours. After cooling, water was added to the reac- 
tion mixture, followed by extraction with chloroform. The extract was dried over magnesium sulfate and then distilled 
under reduced pressure to remove the solvent The crude product thus obtained was purified by a silica gel column 
20 chromatography (eluent: chloroform) to obtain 873 mg of compound 3. 
Yield 73.9%, m.p. 265 - 266°C. 

NMR (8, ppm ; DMSO<J 6 ) 1.13 (d, 12H). 2.55 (s, 3H), 3.11 (m, 2H), 7.15 (d, 2H), 7.25 (t, 1H), 7.37 (t 1H) 750 

(t, 2H), 7.75 (d, 2H), 8.11 (s, 1H), 9.04 (s, 1H). 

25 

The compounds described in Examples 4 to 13 were obtained in the same manner as in Example 3. 
Example 4 

so N-[4-(2-Chlorophenyl)-2-methylthiazol-5-yl]-N , -(2,6Kliisopropylphenyl)urea (compound 4) 
Yield 47.7%, m.p. 216 - 219°C. 

NMR (8, ppm ; DMSOd 6 ) 1.11 (d, 12H), 2.53 (s, 3H), 3.05 (m, 2H), 7.15 (d, 2H), 7.25 (t, 1H), 7.47-7.54 (m 3H) 
35 7.64 (t, 1 H), 7.98 (s, 1 H), 8.82 (s, 1 H). 

Example 5 

N-[4-(2-Chlorophenyl)-2-methylthiazol-5-yl]-N , -(2,6-diethylphenyl)urea (compounds) 

40 

Yield 62.6%, m.p. 204 - 206°C. 

NMR (6, ppm ; DMSO<l 6 ) 1.09 (t, 6H), 2.48-2.53 (m, 7H), 7.09 (d, 2H), 7.17 (t, 1H), 7.47-7.52 (m, 3H) 7 63 (d 

1H), 8.02 (s,1H), 8.83 (s, 1H). 

45 

Example 6 

N-[4-(2-Chlorophenyl)-2-metrrylthiazol-5-yl]-N'-(2,4-difluorophenyl)ur^ (compound 6) 
so Yield 59.9%, amorphous. 

NMR (8, ppm ; DMSOkJ 6 ) 2.57 (s, 3H), 7.05 (m, 1H), 7.31 (m, 1H), 7.47-7.51 (m, 3H), 8.1 1 (m, 1 H), 8.97 (s 1H) 

9.16 (s,1H). 

55 Example 7 

N-(2,6-Diethylphenyl)-N'-[2-methyl-4-(2-methylphenyl)thiazol-5-ylIurea (compound 7) 
Yield 60.8%, m.p. 215 - 216°C. 
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NMR (6, ppm ; DMSO-d 6 ) 1.08 (t, 6H), 2.23 (s, 3H), 2.47-2.53 (m, 7H), 7.07-7.18 (m, 3H), 7.32-7.36 (m, 4H), 

8.05(s, 1H),8.69(s, 1H). 

Example 8 

5 

N-(2,6-Dijsopropylphenyl)-N , -[2-methyl-4-(2-methylphenyl)thiazol-5-yl]urea (compound 8) 

. Yield 64.0%, m.p. 229.5 - 230.5°C. 

10 NMR (6, ppm ; DMSO-d 6 ) 1 .1 1 (brd, 12H), 2.24 (s, 3H), 2.53 (s, 3H), 3.04 (m, 2H), 7.14 (d. 2H), 7.24 (t, 1H), 

7.33-7.37 (m, 4H), 8.01 (s. 1H), 8.68 (s, 1H). 

Example 9 

15 N-(2,4-Dffluorophenyl)-N , -[2-methyl-4-(2-methytphenyl)thiazol-5-yl]urea (compound 9) 
Yield 61 .6%, amorphous. 

NMR (5, ppm ; DMSO-d 6 ) 2.18 (s, 3H), 2.56(s, 3H), 7.05 (m, 1H), 7.30-7.34 (m, 5H), 8.11 (m, 1H) ( 9.01 (s, 1H), 
20 9.06 (s,1H). 

Example 10 

N-[4-(2-Chlorophenyl)-2-ethyHhiazol-5-yl]-N , -(2,6-diethylphenyl)urea (compound 10) 

25 

Yield 68.7%, m.p. 205 - 207°C. 

NMR (6, ppm ; DMSO-d 6 ) 1 08 (t, 6H), 1 .27 (t, 3H), 2.46-2.53 (m, 4H), 2.87 (q, 2H), 7.08-7.19 (m, 3H), 7.46-7.63 

(m, 4H). 8.01 (s. 1H). 

30 

Example 11 

N-[4-(2-Chlorophenyl)-2-ethylthiazol-5-yl]-N'-(2,6-diisopropy1phenyl)urea (compound 11) 

35 Yield 65.2%, m.p. 183 - 185°C. 

NMR (8, ppm ; DMSO-d 6 ) 1.11 (d, 12H), 1.27 (t, 3H), 2.86 (q, 2H), 3.06 (m, 2H), 7.14 (d, 2H), 7.23-7.25 (m, 1H), 

7.47-7.65 (m, 4H), 7.98 (s, 1H), 8.81 (s, 1H). 

40 Example 12 

N-[4-(2-Chlorophenyl)-2-n-pentylthiazol-5-yl]-N , -(2,6-diisopropylphenyl)urea (compound 1 2) 
Yield 66.5%, m.p. 169-171°C. 

45 

NMR (6, ppm ; DMSO-dg) 0.87 (t, 3H), 1.11 (brd, 12H), 1.29-1.35 (m, 4H), 1.67-1.71 (m, 2H), 2.81-2.85 (m, 2H), 

3.05 (m, 2H), 7.15 (d, 2H), 7.24 (m, 1H), 7.47-7.65 (m, 4H), 7.99 (S. 1H), 8.83 (s, 1H). 

Example 13 

50 

N-[4-(2-Chlorophenyl)-2-cyclohexylthiazol-5-yl]-N , -(2,6-diisopropylphenyl)urea (compound 1 3) 

Yield 69.3%, m.p. 235 - 236°C. 

55 NMR (5, ppm ; DMSO-d 6 ) 1.11 (brd, 12H), 1.21-1.67 (m, 6H), 1.74-1.78 (m, 2H), 2.00-2.09 (m, 2H), 2.82-2.88 

(m, 1H), 3.05 (m, 2H), 7.14 (d, 2H), 7.25 (t, 1H), 7.47-7.54 (m, 3H), 7.62-7.65 (m, 1H), 
7.89 (S, 1H), 8.81 (s,1H). 
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Example 14 

N-[4-(2-Chlorophenyl)-2^ (compound 1 4) 

s To a stirred mixture of 566 mg of 4-(2^hlorophenyl)-2<limethylamino-5-thiazolecartx}xylic acid and 0 44 cc of 
diphenylphosphoryl azide in 6 cc of fluorobenzene was added dropwise 0.28 cc of triethylamine at room temperature 
The resulting mixture was stirred at room temperature for 10 minutes and refluxed for 1 5 minutes. After cooling 0 33 cc 
of 2,6-diethylaniline was added, followed by ref luxing for 1 .5 hours. After cooling, water was added to the reaction mix- 
ture, followed by extraction with chloroform. The extract was dried over magnesium sulfate and then distilled under 

io reduced pressure to remove the solvent. The crude product thus obtained was purified by a silica gel column chroma- 
tography (eluent: chloroform) to obtain 642 mg of compound 1 4. 
Yield 74.9%, m.p. 244 - 246°C. 

NMR (6, ppm ; DMSO<i 6 ) 1.07 ft 6H), 2.47 (q, 4H), 2.97 (s, 6H), 7.06 (d, 2H), 7.14 ft 1H), 7.40-7 55 (m 4H) 
15 7.77 (s,1H), 8.26 (s, 1H). 

The compounds described in Examples 15 to 21 were obtained in the same manner as in Example 14. 
Example 15 

20 

N-[4-(2-Chlorophenyl)-2^dimethylaminothiazol-5-yl]-N'-(2,6-diisopropylphenyl)urea (compound 1 5) 
Yield 80.5%, m.p. 241 - 242°C. 

25 NMR (6, ppm ; DMSO-d 6 ) 1 .1 1 (d, 12H), 2.98 (s. 6H), 3.04 (m, 2H), 7.13 (d, 2H), 7.23 ft 1H), 7.42-7.59 (m 4H) 

7.75(5,1^,8.25(8,1^. 

Example 16 
30 N-[4-(2-Chlorophenyl)-2^ 

Yield 71.1%, m.p.215-217°C. 

NMR (6, ppm ; DMSO-d 6 ) 2.98 (s, 6H), 7.02-7.04 (m, 1H), 7.27-7.30 (m, 1H), 7.42-7.47 (m, 3H), 7.56-7 58 (m 
35 1 H), 8.07-8.08 (m, 1 H), 8.67 (s, 1 H), 8.76 (s, 1 H). 

Example 17 

N-(2 ( 6-Diethylphenyl)-N'-[4-phenyl-2-(N-piperidino)thiazol-5-yl)urea (compound 1 7) 
Yield 42.2%, m.p. 253 - 254°C. 

NMR (6, ppm ; DMSO«j 6 ) 1.10 ft 6H), 1.60 (m, 6H), 2.50 (m, 4H), 3.40 (m, 4H), 7.07 (d, 2H), 7.15 (t 1H) 7 29- 

7.43 (m, 3H), 7.81 -7.86 (m, 3H), 8.40 (s, 1 H). 

45 

Example 18 

N-(2,6-Diisopropylphenyl)-N'-[4-phenyl-2-(N-piperidino)thiazol-5-yl)urea (compound 18) 
so Yield 40.3%, m.p. 245 - 248°C. 

NMR (6, ppm ; DMSO-d 6 ) 1.11 (d, 12H), 1.60 (m, 6H). 3.11 (m, 2H), 3.40 (m, 4H), 7.12 (d, 2H) 722 ft 1H) 

7.32-7.44 (m, 3H), 7.81 -7.83 (m, 3H), 8.37 (s, 1 H). ' 

55 Example 19 

N-[4-(2-Chlorophenyl)-2-(N-piperidirK))thiazol-5-yl]-N , -(2,6-diisopr^^ (compound 19) 

Yield 70.4%, m.p. 248 - 250°C. 
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NMR (6, ppm ; DMSO-d 6 ) 1.09 (d, 12H), 1.58 (m, 6H), 3.04 (m, 2H), 3.32 (m, 4H), 7.12 (d. 2H), 7.22 (t, 2H), 

7.41-7.57 (m, 4H), 7.75 (s, 1H), 8.28 (s, 1H). 

Example 20 

N-(2,6-Diisopropylphenyl)-N42-(N-morpholinoH^ (compound 20) 

Yield 29.3%, m.p. 254 - 257°C. 

NMR (6, ppm ; DMSO<J 6 ) 1.11 (4 12H), 3.11 (m, 2H), 3.36 (m, 4H), 3.71 (m, 4H), 7.12 (d, 2H), 7.22 (t, 1H), 

7.33-7.45 (m, 3H), 7.80-7.82 (m, 2H), 7.87 (S, 1H), 8.49 (s, 1H). 

Example 21 

N-[4-(2-Chlorophenyl)-2-(N-morpholino)thiazol-5-yl]-N , -(2 I 6-diisopropylphenyl)urea (compound 21 ) 

Yield 73.9%, m.p. 258 - 261 °C. 

NMR (5, ppm ; DMSO^e) 1 .10 (d, 12H), 3.04 (m, 2H), 3.30 (m, 4H), 3.70 (m, 4H), 7.13 (d. 2H), 7.23 (t, 1H), 7.43 

(t, 2H), 7.51 (t, 1H), 7.59 (t,1H), 7.80 (s, 1H), 8.40 (s, 1H). 

Example 22 

N-[5-(2-Chlorophenyl)-2-phenylthiazol-4-yl]-N'-(2,6-diethylphenyi)urea (compound 22) 

A mixture of 500 mg of 4-amino-5-(2-chlorophenyl)-2-phenylthiazole and 31 5 mg of 2,6-diethylphenyl isocyanate in 
10 cc of toluene was refluxed for 10 hours. After cooling, the solvent was distilled off under reduced pressure, and the 
crude product thus obtained was purified by a silica gel column chromatography (eluerrt: ethyl acetate-chloroform) to 
obtain 31 1 mg of compound 22. 

Yield 38.6%, m.p. 207 - 208°C. 

NMR (6, ppm ; DMSO-d 6 ) 1.07 (t, 6H), 2.45 (q, 4H), 7.04 (d, 2H), 7.12 (t, 1 H), 7.38-7.44 (m, 2H), 7.52-7.75 (m, 

5H), 7.93-7.97 (m, 3H), 8.85 (s, 1 H). 

The compound described in Example 23 was obtained in the same manner as in Example 22. 

Example 23 

N-[5-(2-Chlorophenyl)-2-phenylthiazol-4-yl]-N , -(2,6<liisopropylphenyl)urea (compound 23) 

Yield 37.7%, m.p. 188-1 89°C. 

NMR (6, ppm ; DMSO-d 6 ) 1.07 (brd, 12H), 3.07 (m, 2H), 7.09 (d, 2H), 7.18 (t, 1H), 7.39-7.42 (m, 2H), 7.52-7.57 

(m, 5H), 7.92-7.96 (m, 3H), 8.82 (s, 1H). 

Example 24 

N-[5-(2-Chlorophenyl)-2-(N-morpholino)thiazol-4-yl]-N'-(2,6-diisopropylphenyl)urea (compound 24) 

To a stirred mixture of 450 mg of 5-(2-chlorophenyl)-2-(N-morpholino)-4-thiazolecarboxylic acid and 0.30 cc of 
diphenylphosphoryl azide in 5 cc of fluorobenzene was added dropwise 0.20 cc of triethylamine at room temperature. 
The resulting mixture was stirred at room temperature for 10 minutes and then heated at 60 - 70°C for 5 minutes. After 
cooling, 0.27 cc of 2,6-diisopropylaniline was added, followed by heating at 60 - 70°C for 2 hours. After cooling, water 
was added to the reaction mixture, followed by extraction with chloroform. The extract was dried over magnesium sul- 
fate and then distilled under reduced pressure to remove the solvent. The crude product thus obtained was purified by 
a silica gel column chromatography (eluent: ethyl acetate-n-hexane) to obtain 550 mg of compound 24. 

Yield 79.5%, m.p. 142 - 144°C. 

NM R (6, ppm ; DMSOd 6 ) 1 .08 (brd, 1 2H), 3.08 (m, 2H), 3.40 ft 4H), 3.73 (t, 4H), 7.09 (d, 2H), 7.20 (t, 1 H), 7.30- 
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7.34 (m, 2H), 7.44-7.48 (m, 2H), 8.08 (s, 1H), 8.40 (s. 1H). 

Example 25 

s N-[5-(2-Chlorophenyl)-2-methyHhiazol-4-yl]-N'-(2,6-diisopropylphenyl)urea (compound 25) 

nhJ? 3 S H rred ,n iXtUr ?^ f 300 9 ° f S-^^enylJ-S-inethyl^thiazolecartJoxylic acid and 2.80 cc of diphenylphos- 
phayl azKlemSOccoffluorobenzenewas added dropwfeel.81 ccrtlriethylaniine at room temped™ Te^ 
mixture ^was stirred at room temperature for 10 minutes and then heated at 55 - 60'C for 5 minutel After S 
10 cc of 2,6-d„sopropylan,line was added, followed by heating at 60 - 70'C for 3 hours. After cooling water wSadded to 

filed under reduced pressure to remove the solvent. The crude product thus obtained was purified by a sica oel Z 
umn chromatography (eluent: ethyl acetate-n-hexane) to obtain 3 41 g of compound 25 9 
Yield 67.4%, m.p. 1 77 - 1 80°C. 

15 

NMR (6. ppm ; CDCI 3 ) 1.25 (d. 12H). 2.70 (s, 3H). 3.24 (m, 2H), 6.55 (s, 1H), 7.21 (d. 2H), 7 29 (t 1H) 7 34- 

7.39(m,2H), 7.44-7.47 (m. 1H), 7.51 -7.54 (m, 1H). 9.91 (s,1H). 

^ The compounds described in Examples 26 to 29 were obtained in the same manner as in Example 25. 
Example 26 

N-[5-(2-Chlorophenyl)-2-methyfthiazol-4-yl]-N 1 -(2,6Klie1hylphenyl)urea (compound 26) 
Yield 65. 1 %, m.p. 1 87 - 1 88°C. 

NMR (6. ppm ; CDCI3) 1.24 (t, 6H), 2.70 (s, 3H). 2.71 (q, 4H). 6.53 (s. 1H). 7.15 (d. 2H). 7.22 (dd, 1H) 7 33- 

7.39 (m. 2H), 7.41-7.45 (m, 1H), 7.51-7.54 (m, 1H), 9.96 (s, 1H). 

so Example 27 

N-(2,6-Diisoprcpylphenyl)-NH5-(2-methy1phenyl)-2-phenylthiazol-4.yl]urea(cornpound27) 
Yield 64.2%, m.p. 191 - 193"C. 

NMR (5, ppm ; DMSO<l 6 ) 1 .07 (d, 12H), 2.32 (s, 3H), 3.04 (m. 2H), 7.08-7.27 (m. 4H). 7.32-7.38 (m 3H) 7 50- 

7.55 (m,3H), 7.90 (s,1H), 7.94 (d,2H), 8.50 (s,1H). 

Example 28 

N-(2,6-Diethylphenyl)-N--[5-(2-methylphenyl)-2-phenylthiazol-4-yl]urea (compound 28) 
Yield 74.5%, m.p. 212 - 213°C. 

45 NMR (6, ppm ; DMSO-d 6 ) 1 .05 (t. 6H), 2.31 (s, 3H), 2.43 (q. 4H), 7.02-7. 1 1 (m, 3H), 7.24-7.38 (m, 4H) 7 50-7 53 

(m, 3H), 7.93-7.95 (m,3H), 8.54 (s,1H). 

Example 29 

50 N-(2,6-Diisopropylphenyl)^^ (compound 29) 

Yield 47.3%, m.p. 132 - 134°C. 
m NMR (5, ppm ; DMSO<l 6 ) 1.06 (m, 2H), 7.07-7.09 (m. 2H), 7,6-7.29 (m, 5H), 
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Example 30 

N-(2 l 6-Diisopropylphenyl)-N'-[5-(2-methylthiophenyl)-2-phenylthiazol-4-yl]urea (compound 30) 

5 A mixture of 3.00 g of 4-amino-5-(2-methylthiophenyl)-2-phenylthiazo!e and 2.20 ml of 2,6-diisopropylpheny isocy- 
anate in 30 cc of ethyl acetate was ref luxed for 1 6 hours. After cooling, the solvent was distilled off under reduced pres- 
sure, and the crude product thus obtained was purrfied by a silica gel column chromatography (eluent: ethyl acetate- 
chloroform) to obtain 4.02 g of compound 30. 
Yield 82.3%, m.p. 151 - 153°C. 

10 

NMR (6, ppm ; CDCI 3 ) 1.25 (d, 12H), 2.48 (s, 3H), 3.32 (m, 2H), 6.63 (s, 1H), 7.22-7.34 (m, 5H), 7.37-7.46 (m, 

5H), 7.84-7.87 (m, 2H), 9.92 (s, 1H). 

Example 31 

N-(2,6-Diisopropylphenyl)-N'-[5-(2-methylphenyl)-2-pheny!oxazol-4-yl]urea (compound 31) 

To a stirred mixture of 600 mg of 5-(2-methylphenyl)-2-phenyl-4-oxazolecarboxylic acid and 0.48 cc of diphenyl- 
phosphoryl azide in 10 cc of fluorobenzene was added dropwise 0.30 cc of triethylamine at room temperature. The 

20 resulting mixture was stirred at room temperature for 1 0 minutes and then heated at 50 - 55°C for 5 minutes. After cool- 
ing, 0.42 cc of 2,6-diisopropylaniline was added, followed by heating at 60 - 70°C for 3 hours. After cooling, water was 
added to the reaction mixture, followed by extraction with chloroform. The extract was dried over magnesium sulfate and 
then distilled under reduced pressure to remove the solvent. The crude product thus obtained was purified by a silica 
gel column chromatography (eluent: ethyl acetate-n-hexane) to obtain 584 mg of compound 31 . 

25 Yield 59.9%, m.p. 237 - 239°C. 

NMR (6, ppm ; CDCI3) 1 .28 (d, 12H), 2.48 (s, 3H), 3.32 (m, 2H), 6.53 (s, 1 H), 7.23 (d, 2H), 7.30-7.36 (m, 4H), 

7.45-7.48 (m, 4H), 7.98-8.01 (m, 2H), 9.47 (s, 1H). 

30 The compounds described in Examples 32 and 33 were obtained in the same manner as in Example 31 . 

Example32 

N-[5-(2-Chlorophenyl)-2-phenyloxazol-4-yl]-N'-(2,6-diisopropylphenyl)-N'-urea (compound 32) 

35 

Yield 74.5%, m.p. 222 - 224°C. 

NMR (6, ppm ; CDCI 3 ) 1 .22 (d, 12H), 3.30 (m, 2H), 6.69 (s, 1 H), 7.23 (d, 2H), 7.38-7.61 (m, 8H), 8.00-8.05 (m, 

2H), 9.44 (s, 1H). 

40 

Example 33 

N-(2,6-Diisopropylphenyl)-N , -[4-(2-methylphenyl)-2-phenyloxazol-5-yl]urea (compound 33) 

45 Yield 75.4%, m.p. 257 - 259°C. 

NMR (6, ppm ; DMSO<J 6 ) 1 .09 (d, 12H), 2.49 (s, 3H), 3.08 (m, 2H), 7.1 1 (d, 2H), 7.20-7.26 (m, 2H), 7.33 (d, 2H), 

7.49-7.58 (m, 4H), 7.99 (d, 2H), 8.05 (s, 1H), 8.67 (s, 1H). 

50 Example 34 

N-[4-(2-Chlorophenyl)-1 -methyl-2-phenylimidazol-5-yl]-N'-(2 l 6-diisopropylphenyl)urea (compound 34) 

To a stirred mixture of 219 mg of 4-(2-chlorophenyl)-1-methyl-2-phenyl-5-imidazolecarboxylic acid and 0.16 cc of 
55 diphenylphosphoryl azide in 3 cc of fluorobenzene was added dropwise 0. 1 0 cc of triethylamine at room temperature. 
The resulting mixture was stirred at room temperature for 10 minutes and then heated at 60 - 70°C for 15 minutes. After 
cooling, 0.14 cc of 2,6-diisopropylaniline was added, followed by heating at 60 - 70°C for 4 hours. After cooling, water 
was added to the reaction mixture, followed by extraction with chloroform. The extract was dried over magnesium sul- 
fate and then distilled under reduced pressure to remove the solvent. The crude product thus obtained was purified by 
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a silica gel column chromatography (eluent: methanol-chloroform) to obtain 242 mg of compound 33. 
Yield 71 .0%, m.p. 226 - 228°C. 

NMR (6, ppm ; DMSO-d 6 ) 1.1 1 (brd, 12H), 3.15 (m, 2H), 6.62 (s, 3H), 7.1 1-7.22 (m ( 3H), 7.37-7.56 (m 7H) 7 76 

(d.2H), 7.87 (brs, 1H), 8.14 (s.lty 

The compounds described in Examples 35 to 44 were obtained in the same manner as in Example 34. 
Example 35 

N-[5-(2-Chlorophenyl)-1 -methyl-2-phenylimidazol-4-yl]-N'-(2 I 6-diisopropylphenyl)urea (compound 35) 
Yield 61.5%, m.p. 135 - 137°C. 

15 NMR (6, ppm ; DMSOd 6 ) 1.08 (d. 12H), 3.08-3.10 (m, 2H), 3.48 (s, 3H), 7.09-7.19 (m, 3H), 7 45-7 63 (m 7H) 

7.74 (d, 2H), 8.12 (s. 1H), 8.38 (brs, 1H). 

Example 36 

20 N-[1 -Benzyl-4-(2-chlorophenyl)-2-phenylimidazol-5-yl]-N'-(2 ( 6-diisopropylphenyl)urea (compound 36) 
Yield 81.7%, m.p. 182 - 185°C. 

NMR (5, ppm ; DMSO<l 6 ) 1.02 (brd, 12H), 2.96 (m, 2H), 5.32 (s, 2H), 7.06-7.41 (m, 13H), 7.54-7 56 (m 4H) 
25 7.73 (brs, 1H), 8.04 (brs, 1H). ' 

Example 37 

N-[1 -Benzyl-5-(2-chlorophenyl)-2-phenylimidazol-4-yl]-N , -(2,6-diisopropylphenyl)urea (compound 37) 

30 

Yield 62.2%, m.p. 218 - 220°C. 

NMR (6, ppm ; DMSO-d 6 ) 1.07 (d, 12H), 3.08 (m, 2H), 5.07 (d, 1H), 5.28 (d, 1H), 6.71 (d, 2H), 7.09-7 50 (m 

13H), 7.61-7.63 (m, 2H), 8.16 (s, 1H), 8.41 (brs, 1H). 

Example 38 

N-[1 -Benzyl ^^-diphenylimidazol-S-ylJ-N'^.e-diisopropylphenyOurea (compound 38) 
40 Yield 54.4%, m.p. 212 - 214°C. 

NMR (6, ppm ; DMSOk1 6 ) 1 .09 (m, 12H), 3.16 (m, 2H), 5.27 (brd, 2H), 7.10-7.42 (m, 14H), 7.57 (m, 2H) 7 96 (m 

3H),8.19(m,1H). 

45 Example 39 

N-[4-(2^hlorophenyl)-2-phenW 
pound 39) 

50 Yield 67.0%, m.p. 1 92 - 1 95°C. 

NMR (6, ppm ; DMSO<J 6 0.03 (s, 9H), 0.94 (t, 2H), 1 .09 (brd, 12H), 3.09 (m, 2H), 3.68 (t. 2H), 5 27 (s 2H) 7 10- 

7.21 (m, 3H), 7.38-7.57 (m, 7H), 7.99 (brd, 3H), 8.19 (s, 1H). 

55 
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Example 40 

N-[5-(2-Chlorophenyl)-2-phenyl-1-(2-trimethyl^^ (com- 
pound 40) 

Yield 48.7%, m.p. 165 - 167°C. 

NMR (5, ppm ; DMSO<J 6 ) 0.13 (s, 9H), 0.65 (t, 2H), 1.07 (d, 12H). 3.11 (m, 4H), 5.04 (d, 1H), 5.26 (d, 1H), 7.09- 

7.19 (m, 3H), 7.44-7.62 (m, 7H), 7.82 (d, 2H), 8.20 (s, 1H), 8.31 (brs, 1H). 

Example 41 

N-[4-(2-Chloropheny1)-1 -methoxymethyl-2-phenylimidazol-5-yl]-N'-(2,6-diiscpropylphenyl)urea (compound 41 ) 

Yield 51.9%, m.p. 189-1 92°C. 

NMR (6, ppm ; DMSO-dg) 1.08 (brd, 12H), 3.07 (m, 2H), 3.43 (s, 3H), 5.23 (s. 2H), 7.09-7.21 (m, 3H), 7.37-7.56 

(m, 7H), 7.83-7.98 (m, 3H), 8.20 (s, 1H). 

Example 42 

N-[5-(2-Chlorophenyl)-1-methoxymethyl-2-phenylimidazol-4-yl]-N , -(2,6-diisopropylphenyl)urea (compound 42) 

Yield 68.8%, m.p. 1 75 - 1 77°C. 

NMR (6, ppm ; DMSO<l 6 ) 1 .07 (d, 12H) ( 3.00 (s, 3H), 3.08 (m, 2H), 4.93 (d, 1H), 5.20 (d, 1 H), 7.08-7.19 (m, 3H), 

7.45-7.62 (m, 9H), 7.79 (d, 2H), 8.19 (s, 1H), 8.27 (brs, 1H). 

Example 43 

N-[4-(2-Chlorophenyl)-1-(4-methoxybeh (compound 43) 

Yield 76.1%. m.p. 194-1 97°C. 

NMR (5, ppm ; DMSO<J 6 ) 1.03 (brd, 12H), 2.97 (m, 2H), 3.71 (s, 3H), 5.24 (s, 2H), 6.88 (d, 2H), 7.01 (d, 2H), 

7.07-7.19 (m, 3H), 7.36-7.42 (m, 5H), 7.53-7.58 (m, 4H), 7.74 (brs, 1H), 8.03 (brs, 
1H). 

Example 44 

N-[5-(2-Chlorophenyl)-1 -(4-methoxybenzyl)-2-pheny!imidazol-4-yl]-N'-(2,6-diisopropylphenyl)urea (compound 44) 

Yield 45.6%, m.p. 197 - 198°C. 

NMR (6, ppm ; DMSO<! 6 ) 1.07 (d, 12H), 3.08 (m, 2H), 3.64 (s, 3H), 4.99 (d, 1H), 5.21 (d, 1H), 6.60-6.62 (m, 2H), 

6.70 (d, 2H), 7.10 (d, 2H), 7.17-7.19 (m, 1H), 7.32-7.53 (m, 7H), 7.63 (d, 2H), 8.14 (s, 
1H), 8.42 (brs, 1H). 

Example 45 

N-[4(5)-(2-Chlorophenyl)-2-phenylimidaz^ 45) 

To a stirred solution of 21 1 mg of N-[5-(2-chlorophenyl)-2-phenyl-1-(2-trimethylsilylethoxy)methylimidazol-4-y0-N'- 
(2,6-diisopropylphenyl)urea in 3 cc of tetrahydrofuran (THF) was added dropwise 0.70 cc of tetra-n-butylammonium flu- 
oride (1M solution/THF) under ice-cooling. The resulting solution was refluxed for 6 hours and then distilled to remove 
the solvent, followed by extraction with chloroform. The organic layer was washed with water and dried over magnesium 
sulfate. The solvent was distilled off under reduced pressure and the crude product thus obtained was purified by a sil- 
ica gel column chromatography (eluent: ethyl acetate-n-hexane) to obtain 39.7 mg of compound 44. 

Yield 24.0%, m.p. 147 - 152°C. 
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NMR (6. ppm ; DMSO-d 6 ) 1.10 (d. 12H), 3.15 (m, 2H). 7.10-7.20 (m, 3H). 7.36-7.59 (m. 7H). 7.97 (d 2H) 8 20 

(s. 1H). 8.38 (brs, 1H). 12.70 (brs, 1H). 

Reference Example 1 

4-(2-Chlorophenyl)-2-phenyl-5-thiazolecarboxylicacid 

1) Ethyl 4-(2-chlorophenyl)-2-phenyl-5-thiazolecarboxylate (compound A) 

A mixture of 4.60 g of ethyl 2-chloro-3-(2-chlorophenyl)-3-oxopropionate and 2.41 g of benzthioamide in 20 cc of 
ethanol was heated under reflux for 6 hours. After cooling, the solvent was distilled off under reduced pressure and ethyl 
acetate was added to the residue. The organic layer was washed with a saturated aqueous sodium chloride solution 
and dried over magnesium sulfate. The solvent was distilled off under reduced pressure and the crude product thus 
con^ndA SKs**** ^ chromato9raphy (eluent: **• acetate/n-hexane = 1/9) to obtain 5.60 g of 

2) 4-(2-Chlorophenyl)-2-phenyl-5-thiazolecartx)xylic acid 

Ai mixture of 6.1 g of compound A and 2.10 g of potassium hydroxide in 20 cc of ethanol and 2 cc of water was 
heated under reflux for 5 hours. After cooling, the solvent was distilled off under reduced pressure and water was added 
to the residue. The aqueous layer was acidified with 1 N HCI, and extracted with ethyl acetate. The extract was dried 
over magnesium sulfate and then distilled to remove the solvent. The crystals thus obtained were filtered and washed 
with n-hexane to obtain 5.17 g of 4-(2-chlorophenyl)-2-phenyl-5-thiazolecarboxylic acid. Yield: 92.3%. 

Reference Example 2 

2-Methyl-4-phenyl-5-thiazolecarboxylicacid 

1) Ethyl 2-methyl-4-phenyl-5-thiazolecarboxylate (compound B) 

A mixture of 6.80 g of ethyl 2-chloro-3-phenyl-3-oxopropionate and 2.25 g of acetothioamide in 75 cc of ethanol was 

!!^ 4 Un u 8r 6 h0UrS " Aft6r C00ling> the solvent was distilled <* under re d"ced pressure and ethyl acetate was 

added to the residue. The organic layer was washed with a saturated aqueous sodium chloride solution and dried over 
magnesium sulfate. The solvent was distilled off under reduced pressure and the crude product thus obtained was puri- 
fied by a s.lica gel column chromatography (eluent: ethyl acetate/n-hexane = 1/4) to obtain 4.00 g of compound B. Yield: 

2) 4-Phenyl-2-methyl-5-thiazolecartx)xylic acid 

A mixture of 4.00 g of compound B and 1 .81 g of potassium hydroxide in 40 cc of ethanol and 1 0 cc of water was 
heated under reflux for 3 hours. After cooling, the solvent was distilled off under reduced pressure and ice water was 
added to the residue, followed by washing with n-hexane. The aqueous layer was acidified with 1 N HCI and the crystals 
thus precipitated were collected by filtration, washed with water, and then dried to obtain 3.53 g of 4-phenyl-2-methyl- 
5-thiazolecarboxylic acid. Yield: 99.3%. y>*meinyi 

Reference Example 3 

4-(2-Chlorophenyl)-2-(N-piperidino)-5-thiazolecait)oxylicacid 

1) Ethyl 4-(2-chlorophenyl)-2-(N-piperidino)-5-thiazolecartx)xylate (compound C) 

,n A ^u re °! 1 ° 4 u 9 ° f ethyl ^"'^-(^"'ofophenyO-S-oxopropionate and 0.58 g of 1 -thiocamamoylpiperidine in 
10 cc of ethanol was heated under reflux for 3 hours. After cooling, the solvent was distilled off under reduced pressure 
and ethyl acetate was added to the residue. The organic layer was washed with a saturated aqueous sodium chloride 
solution and dried over magnesium sulfate. The solvent was distilled off under reduced pressure and the crude product 
thus obtained was purified by a silica gel column chromatography (eluent: ethyl acetate/n-hexane = 1/4) to obtain 0 99 
g of compound C. Yield: 70.5%. 


29 


EP0 761 658 A1 


2) 4-(2-Chlorophenyl)-2-(N-piperidino)-5-thiazolecarboxylic acid 

A mixture of 1 .89 g of compound C and 0.60 g of potassium hydroxide in 1 5 cc of ethanol and 4 cc of water was 
heated under reflux for 3 hours. After cooling, the solvent was distilled off under reduced pressure and ice water was 
s added to the residue, followed by washing with n-hexane. The aqueous layer was acidified with 1 N HCI and extracted 
with chloroform. The extract was dried over magnesium sulfate and then distilled to remove the solvent. The crystals 
thus obtained were filtered and washed with n-hexane to obtain 1.39 g of 4-(2-chlorophenyl)-2-(N-piperidino)-5-thia- 
zolecarboxylic acid. Yield: 79.7%. 

The following compounds were obtained in the same manner as in Reference Examples 1 ,2 and 3: 

10 

(1) 4-(2-methylphenyl)-2-phenyl-5-thiazolecarboxylic acid, 

(2) 4-(2-chlorophenyl)-2-methyl-5-thiazolecarboxylic acid, 

(3) 2-methyl-4-(2-methylphenyl)-5-thiazolecarboxylic acid, 

(4) 4-(2-chlorophenyl)-2-ethyl-5-thiazolecart)oxylic acid, 
is (5) 4-(2-chlorophenyl)-2-pentyl-5-thiazolecarboxylic acid, 

(6) 4-(2-chlorophenyl)-2-cyclohexyl-5-thiazolecarboxylic acid, 

(7) 2-(N-morpholino)-4-phenyl-5-thiazolecarboxylic acid, 

(8) 4-(2-chlorophenyl)-2-(N-morpholinp)-5-thiazolecarboxylic acid. 

20 Reference Example 4 

4-(2-Chlorophenyl)-2-dimethylamino-5-thiazolecarboxylic acid 
1 ) N-(2-Chlorobenzoyl)-N',N'-dimethylthiourea (compound D) 

25 

To a stirred solution of 8.37 g of ammonium thiocyanate in 50 cc of acetone was added dropwise 1 7.50 g of 2-chlo- 
robenzoyl chloride at room temperature, and the mixture was heated under reflux for 5 minutes. A mixture of 9.02 g of 
a 50% aqueous dimethylamine solution and 10 cc of acetone was added dropwise with refluxing, and the resulting mix- 
ture was refluxed for 3.5 hours. The reaction mixture was poured into water 10 times as much as the reaction mixture 
30 with stirring, and the crystals thus precipitated were collected by filtration and washed with water. The crystals were dis- 
solved in chloroform and washed with a saturated aqueous sodium chloride solution. The organic layer was dried over 
magnesium sulfate and then distilled under reduced pressure to remove the solvent, whereby 8.81 g of compound D 
was obtained. Yield: 36.3%. 

35 2) Ethyl 4-(2-chlorophenyl)-2-dimethylamin6-5-thiazolecarboxylate (compound E) 

A mixture of 8.50 g of compound D and 5.85 g of ethyl bromoacetate in 50 cc of ethanol was heated under reflux 
for 10 minutes. To the mixture was added 5.00 ml of triethylamine, followed by heating under reflux for 13 hours. After 
cooling, water was added to the reaction mixture, followed by three runs of extraction with ethyl acetate. The combined 
40 organic layer was washed with a saturated aqueous sodium chloride solution and dried over magnesium sulfate. The 
solvent was distilled off under reduced pressure and the crude product thus obtained was purified by a silica gel column 
chromatography (eluent: ethyl acetate/n-hexane = 1/4) to obtain 6.18 g of compound E. Yield: 56.8%. 

3) 4-(2-Chlorophenyl)-2-dimethylamino-5-thiazolecarboxyIic acid 

45 

A mixture of 5.60 g of compound E and 2.02 g of potassium hydroxide in 25 cc of ethanol and 5 cc of water was 
heated under reflux for 5 hours. After cooling, the solvent was distilled off under reduced pressure and ice water was 
added to the residue, followed by washing with n-hexane. The aqueous layer was acidified with 1N HCI and extracted 
with chloroform. The extract was dried over magnesium sulfate and then distilled to remove the solvent. The crystals 
so thus obtained were filtered and washed with n-hexane to obtain 4.84 g of 4-(2-chlorophenyl)-2-dimethylamino-5-thia- 
zolecarboxylic acid. Yield: 95.1%. 

The following compound was obtained in the same manner as in Reference Example 4: 
4-phenyl-2-(N-piperidino)-5-thiazolecarboxylic acid. 

55 Reference Example 5 

4-Amino-5-(2-chlorophenyl)-2-phenylthiazole 

A mixture of 3.00 g of 2-chloro-2-(2-chlorophenyl)acetonitrile and 2.21 g of benzthioamide in 6 cc of ethanol was 


30 


EP0 761 658 A1 


heated under reflux for 6 hours. The mixture was poured into an aqueous sodium hydrogencarbonate solution, followed 
by extraction with chloroform. The extract was washed with a saturated aqueous sodium chloride solution and dried 
over magnesium sulfate. The solvent was distilled off under reduced pressure and the crude product thus obtained was 
purified by a silica gel column chromatography (eluent: ethyl acetate/n-hexane = 1/4) to obtain 1 .72 g of 4-amino-5-(2- 
chlorophenyl)-2-phenylthiazole. Yield: 37.3%. 

The following compound was obtained in the same manner as in Reference Example 5: 
4-amino-5-(2-methylthiophenyl)-2-phenylthiazole. 


Reference Example 6 


5-(2-Chlorophenyl)-2-methyl-4-thiazolecarboxylicacid 

1) Ethyl 5-(2-chlorophenyl)-2-methyl-4-thia2olecarboxylate (compound F) 

To a stirred solution of 1 1 .50 g of ethyl 3-(2-chlorophenyl)-2-oxopropionate in 70 ml of carbon disulfide was added 
dropwise a solution of 2.62 ml of bromine in 10 ml of carbon disulfide under ice-cooling. The resulting solution was 
stirred at room temperature for 30 minutes and then poured into a mixed aqueous solution of sodium hydrogencar- 
bonate and sodium thiosulfate, followed by extraction with diethyl ether. The extract was washed with a saturated aque- 
ous sodium chloride solution and dried over magnesium sulfate. The solvent was distilled off to obtain a crude extract 
of ethyl 3-bromo-3-(2-chlorophenyl)-2-oxopropionate. To the crude extract were added 3.82 g of thioacetamide and 75 
cc of ethanol and the resulting mixture was heated under reflux for 5 hours. After cooling, the solvent was distilled off 
under reduced pressure and an aqueous sodium hydrogencarbonate solution was added to the residue, followed by 
extraction with chloroform. The extract was washed with a saturated aqueous sodium chloride solution and dried over 
magnesium sulfate. The solvent was distilled off under reduced pressure and the crude product thus obtained was puri- 
fied by a silica gel column chromatography (eluent: ethyl acetate/n-hexane * 2/3) to obtain 10.17 g of compound F. 

Viz-iM ■ "7* HO/ 


2) 5-(2-Chlorophenyl)-2-methyl-4-thiazolecarboxylic acid 

A mixture of 1 0.1 7 g of compound F and 2.56 g of potassium hydroxide in 50 cc of ethanol and 5 cc of water was 
heated under reflux for 5 hours. After cooling, the solvent was distilled off under reduced pressure and water was added 
to the residue. The aqueous layer was acidified with 1 N HCI and extracted with chloroform. The extract was dried over 
magnesium sulfate and then distilled to remove the solvent. The crystals thus obtained were filtered and washed with 
n-hexane to obtain 8.71 g of 5-(2-chlorophenyl)-2-methyl4-thiazolecarboxylic acid. Yield: 95.0%. 

The following compounds were obtained in the same manner as in Reference Example 6: 

(1) 5-(2-methylphenyl)-2-phenyl-4-thiazolecarboxylic acid, 

(2) 2-methyl-5-(2-methylphenyl)-4-thiazolecarboxylic acid, 

(3) 5-(2-chlorophenyl)-2-(N-morpholino)-4-thiazolecarboxylic acid. 

Reference Example 7 


5-(2-Methylphenyl)-2-phenyl-4-oxazolecarboxylic acid 

1) Ethyl 3-(2-methylphenyl)-2-hydroxyimino-3-oxopropionate (compound G) 

To a stirred solution of 5.00 g of ethyl 3-(2-methylphenyl)-3-oxopropionate in 5 ml of acetic acid was added drop- 
wise 5 ml of an aqueous solution of 1 .76 g of sodium nitrite under ice-cooling. The resulting mixture was stirred at room 
temperature for 1 hour and water was added, followed by extraction with ethyl acetate. The extract was washed with a 
saturated aqueous sodium chloride solution and dried over magnesium sulfate. The solvent was distilled off to obtain 
5.70 g of a crude extract of compound G. Yield: 100%. 

2) Ethyl 2-benzoylamino-3-(2-methylphenyl)-3-oxopropionate (compound H) 

To a stirred mixture of 1 0. 1 7 g of compound G, 25 ml of 30% sulfuric acid and 25 g of ice was added 3.40 g of zinc 
powder, and the resulting mixture was stirred for 1 hour. The reaction mixture was filtered, after which the filtrate was 
washed with diethyl ether and the aqueous layer was separated. To the aqueous layer were added 12.3 g of sodium 
acetate and 1 .97 ml of benzoyl chloride, and the resulting mixture was stirred at room temperature for 1 hour. The aque- 
ous layer thus obtained was neutralized with sodium hydrogencarbonate and extracted with chloroform. The extract 
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was dried over magnesium sulfate and distilled to remove the solvent. The crude product thus obtained was purified by 
a silica gel column chromatography (eluent: ethyl acetate- n-hexane) to obtain 1 .86 g of compound H. Yield: 35.2%. 

3) Ethyl 5-(2-methylphenyi)-2-phenyl-4-oxazolecarboxy!ate (compound I) 

5 

To a stirred solution of 0.90 g of compound H in 5 mg of benzene was added 0.70 ml of phosphoryl chloride, and 
the resulting mixture was refluxed for 3 hours. Into an aqueous sodium hydrogencarbonate solution was poured the 
mixture, followed by extraction with ethyl acetate. The extract was dried over magnesium sulfate and distilled to remove 
the solvent. The crude product thus obtained was purified by a silica gel column chromatography (eluent: ethyl acetate- 
10 n-hexane) to obtain 0.78 g of compound I. Yield: 91 .5%. 

4) 5-(2-Methylphenyl)-2-phenyl-4-oxazolecait>oxylic acid 

A mixture of 0.78 g of compound I and 0.16 g of potassium hydroxide in 10 cc of ethanol and 1 cc of water was 
is heated under reflux for 5 hours. After cooling, the solvent was distilled off under reduced pressure and water was added 
to the residue. The aqueous layer was acidified with 1 N HCI and extracted with chloroform. The extract was dried over 
magnesium sulfate and then distilled to remove the solvent. The crystals thus obtained were filtered and washed with 
n-hexane to obtain 0.64 g of 5-(2-methylphenyl)-2-phenyl-4-oxazolecarboxylic acid. Yield: 89.6%. The following com- 
pound was obtained in the same manner as in Reference Example 7: 5-(2-chlorophenyl)-2-phenyl-4-oxazolecarboxylic 
20 acid. 

Reference Example 8 

4-(2-Methylphenyl)-2-phenyl-5-oxazolecarboxylic acid 

25 

1 ) Ethyl 2-benzoylQxy-3-(2-methylphenyl)-3-oxopropionate (compound J) 

A mixture of 13.83 g of ethyl 2-bromo-3-(2-methylphenyl)-3-oxopropionate, 6.99 g of sodium benzoate and 2 drops 
of sulfuric acid in 50 ml of ethanol was refluxed for 3 hours. The solvent was distilled off and water was added to the 
30 residue, followed by extraction with chloroform. The extract was washed with a saturated aqueous sodium chloride solu- 
tion and dried over magnesium sulfate. The solvent was distilled off and the crude product thus obtained was purified 
by a silica gel column chromatography (eluent: ethyl acetate-n-hexane) to obtain 13.27 g of compound J. Yield: 83.8%. 

2) Ethyl 4-(2-methylphenyl)-2-phenyl-5-oxazolecarboxylate (compound K) 

35 

A mixture of 4.00 g of compound J and 4.25 g of ammonium acetate in 1 5 cc of acetic acid was refluxed for 3 hours. 
The acetic acid was distilled off and water was added to the residue, followed by extraction with chloroform. The extract 
was dried over magnesium sulfate and distilled to remove the solvent. The crude product thus obtained was purified by 
a silica gel column chromatography (eluent: ethyl acetate-n-hexane) to obtain 0.93 g of compound K. Yield: 24.8%. 

40 

3) 4-(2-Methylphenyl)-2-phenyl-5-oxazolecarboxylic acid 

A mixture of 0.93 g of compound K and 0.20 g of potassium hydroxide in 10 cc of ethanol and 1 cc of water was 
heated under reflux for 5 hours. After cooling, the solvent was distilled off under reduced pressure and water was added 
45 to the residue. The aqueous layer was acidified with 1 N HCI and extracted with chloroform. The extract was dried over 
magnesium sulfate and then distilled to remove the solvent. The crystals thus obtained were filtered and washed with 
n-hexane to obtain 0.72 g of 4-(2-methylphenyl)-2-phenyl-5-oxazolecarboxylic acid. Yield: 85.3%. 

Reference Example 9 

so 

4-(2-Chlorophenyl)-1 -methyl-2-phenyl-5-imidazolecarboxylic acid and 5-(2-chlorophenyl)-1 -methyl-2-phenyl-4-imida- 
zolecarboxylic acid 

1) Ethyl 4{5)-(2-chlorophenyl)-2-phenyl-5(4)-imidazolecarboxylate (compound L) 

55 

A mixture of 4. 1 8 g of ethyl 3-(2-methylphenyl)-2,3-dioxopropionate monohydrate, 3.3 ml of benzaldehyde and 1 2.5 
g of ammonium acetate in 50 ml of acetic acid was heated at 70°C for 30 minutes. The solvent was distilled off and 
water and then ethyl acetate were added to the residue. The organic layer was further washed with an aqueous sodium 
hydrogencarbonate solution and then a saturated aqueous sodium chloride solution and dried over magnesium sulfate. 
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The solvent was distilled off and the crude product thus obtained was purified by a silica gel column chromatography 
(eluent: ethyl acetate-n-hexane) to obtain 1 .29 g of compound L. Yield: 24.4%. 

2) Ethyl 4-(2-chlorophenyl)-1-methyl-2-phenyl-5-imidazolecarboxylate (compound M) and ethyl 5-(2-chlorophenyl)-1- 
methyl-2-phenyl*4-imidazolecarboxylate (compound N) 

A mixture of 654 mg of compound L, 560 mg of potassium carbonate and 0.19 ml of iodomethane in 10 ml of 
dimethylformamide was stirred at room temperature for 1 hour. Water was added to the mixture, followed by extraction 
with ethyl acetate. The extract was washed with water and dried over magnesium sulfate. The solvent was distilled off 
and the crude product thus obtained was purified by a silica gel column chromatography (eluent: ethyl acetate-n-hex- 
ane) to obtain 400 mg (yield 58.7%) of compound M and 243 mg (yield 35.7%) of compound N. 

3) 4-(2-Chlorophenyl)-1-methyl-2-phenyl-5-imidazolecarboxylic acid 

A mixture of 400 mg of compound M and 1 32 mg of potassium hydroxide in 4 cc of ethanol and 1 cc of water was 
heated under reflux for 5 hours. After cooling, the solvent was distilled off under reduced pressure and water was added 
to the residue. The aqueous layer was acidified with 1 N HCI and extracted with chloroform. The extract was dried over 
magnesium sulfate and then distilled to remove the solvent. The crystals thus obtained were filtered and washed with 
n-hexane to obtain 253 mg of 4-(2-chlorophenyl)-1-methyl-2-phenyl-5-imidazolecarboxylic acid. Yield: 69.2%. 

4) 5-(2-Chlorophenyl)-1-methyl-2-phenyl-4-imidazolecarboxylic acid 

A mixture of 243 mg of compound N and 80 mg of potassium hydroxide in 3 cc of ethanol and 0.5 cc of water was 
heated under reflux for 4 hours. After cooling, the solvent was distilled off under reduced pressure and water was added 
to the residue. The aqueous layer was acidified with 1 N HCI and extracted with chloroform. The extract was dried over 
magnesium sulfate and then distilled to remove the solvent. The crystals thus obtained were filtered and washed with 
n-hexane to obtain 144 mg of 5-(2-chlorophenyl)-1-methyl-2-phenyl-4-imidazolecarboxylic acid. Yield: 66.1%. 

The following compounds were obtained in the same manner as in Reference Example 9: 

(1) 1-benzyl-5-(2-chlorophenyl)-2-phenyl-4-imidazolecarboxylic acid, 

(2) 1-benzyl-4-(2-chlorophenyl)-2-phenyl-5-imidazolecarboxylic acid, 

(3) 1 -benzyl-2,4-diphenyl-5-imidazolecarboxylic acid, 

(4) 5-(2-chlorophenyl)-2-phenyl-1 -(2-trimethylsilylethoxy)methyl-4-imidazolecarboxylic acid, 

(5) 4-(2-chlorophenyl)-2-phenyl-1 -(2-trimethylsilylethoxy)methyl-5-imidazolecarboxylic acid! 

(6) 5-(2-chlorophenyl)-1 -methoxymethyl-2-phenyl-4-imidazolecarboxylic acid, 

(7) 4-(2-chlorophenyl)-1-methoxymethyl-2-phenyl-5-imidazolecarboxylic acid! 

(8) 5-(2-chlorophenyl)-l-(4-methoxybenzyl)-2-phenyl-4-imidazolecarboxylic acid, 

(9) 4-(2-chlorophenyl)-1 -(4-methoxybenzyl)-2-phenyl-5-imidazolecarboxylic acid. 

In the following formulation examples, parts are all by weight. 
Formulation Example 1 

A powder was prepared by mixing uniformly and pulverizing or granulating finely the following ingredients: 


Each compound of the invention 

10 parts 

Magnesium stearate 

10 parts 

Lactose 

80 parts 


Formulation Example 2 

Granules were prepared by kneading together uniformly, grinding, and granulating the following ingredients fol- 
lowed by sieving: 
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Each compound of the invention 

50 parts 

Starch 

10 parts 

Lactose 

15 parts 

Ethyl cellulose 

20 parts 

Poly(vinyl alcohol) 

5 parts 

Water 

30 parts 


15 Formulation Example 3 

Tablets with a diameter of 10 mm were prepared by mixing 99 parts of the granules obtained in 
Formulation Example 2 with 1 part of calcium stearate, and compression-molding the resulting mixture. 

20 Formulation Example 4 

Granules were prepared in the same manner as in Formulation Example 2 except for using the following ingredi- 
ents: 

25 


Each compound of the invention 

95 parts 

Polyvinyl alcohol) 

5 parts 

Water 

30 parts 


To 90 parts of the granules obtained was added 10 parts of crystalline cellulose, and the resulting mixture was com- 
pression-molded into tablets with a diameter of 8 mm. Then, the tablets were made into dragee by the use of suitable 
amounts of a mixed suspension of syrup, gelatin and precipitated calcium carbonate and a coloring agent. 

35 

Formulation Example 5 

An injection was prepared by mixing by heating, and then sterilizing the following ingredients: 

40 


Each compound of the invention 

0.5 part 

Nonionic surfactant 

2.5 parts 

Physiological saline 

97 parts 


Formulation Example 6 

50 

Capsules were prepared by packing the powder obtained in Formulation Example 1 into commercially available 
capsular containers. 

Next, test examples are described below for proving the effectiveness of the present invention. 
55 Test Example 1 

Inhibitory activity on acyl-CoA:cholesterol acyltransferase (ACAT) 

The enzyme used in the test was prepared according to the method of Heider et ai. [J. Lipid Res. 24, 1 127 (1983)]. 
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A white rabbit was killed by blood-letting under anesthesia, after which its intestinal mucosa was collected «nd thon 


10 


15 


Inhibition rate (%) : 


* AC AT activity of - 
control group which 
. was given solvent. 


AC AT activity of group - 

group treated with 
.compound to be tested. 


r ACAT activity of control -i 
Lgroup which was given solvent] 


x100 


Table 2 


20 

v^ompouna no. 

Inhibition rate % 

Compound No. 

Inhibition rate % 


1 

0.01 fim 


1 

0.01 jim 


1 

99.9 

38.7 

\ 24 

97.9 


25 

2 

99.8 

55.2 

25 


88.1 


3 

92.1 


26 


51.4 


4 


63.9 

27 


86.5 

30 

5 

97.8 


28 


64.1 

\ 6 

46.1 


29 


90.2 


8 

99.1 


30 


76.8 


9 

49.4 


31 


70.6 

35 

11 

99.2 

42.9 

33 


62.0 


12 

96.2 


35 

99.6 

33.5 


13 

72.7 


36 

79.5 


40 

15 

99.2 


37 


80.4 


17 

99.8 


40 

99.4 



19 

99.9 


42 

99.2 



21 

99.8 


44 

99.2 


45 

23 

99.6 

59.4 

45 

77.9 



so Test Example 2 

Serum cholesterol lowering activity in rats fed on a high-cholesterol diet 


55 


nrHinT^T?: 03 ^ "* " were div «ed into three groups. The first group (normal group) was fed an 

ordinary d.et for 4 days. The second group (contrt group) was fed a high cto^ 

Simultaneously with the beginning of the above feeding, the compound was suspended in.nw «. , 

cellulosesoluton and administered to the treated group, ina'dose^T^^^ 
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weight per day for 4 days. A 0.5% carboxymethyl cellulose solution was also administered to the normal group and the 
control group in the same manner as above. 

After 24 hours of the last administration, blood was collected and the cholesterol concentration in serum was meas- 
ured by an enzymatic method. The reduction rate of the total serum cholesterol concentration was calculated from val- 
5 ues obtained for the three groups by the following equation. The results obtained are shown in Table 3. 

Choresterol reduction rate (%) = ffl ' ffi x 100 

10 

wherein 

A: the serum cholesterol concentration of the control group. 
B: the serum cholesterol concentration of the treated group. 
15 C: the serum cholesterol concentration of the normal group. 


Table 3 


Compound No. 

Reduction rate (%) 

Compound No. 

Reduction rate (%) 

1 

53.8 

28 

87.8 

2 

85.7 

29 

46.1 

11 

46.2 

30 

75.7 

23 

107.7 

31 

59.8 

25 

39.1 

33 

73.2 

27 

61.7 

37 

59.0 


The compounds of the present invention have ACAT-inhibitory activity and are useful as a prophylactic and thera- 
35 peutic agent for hypercholesterolemia, atherosclerosis and various diseases caused by them. 

Claims 


1 . An azole derivative represented by the general formula (I): 

40 


45 


R 1 R 2 
A-NH-C-NH-^ 
0 R 3 


(l>- 


so [wherein R 1 , R 2 and R 3 , which may be the same or different, are hydrogen atoms, halogen atoms, C^galkyl groups, 
halo-C^alkyl groups, C^alkoxy groups, C^alkytthio groups, mono-C^salkylamino groups, or di-C^alkytemino 
groups whose C^alkyl groups may be the same or different, and A is a group represented by the formula (i): 


55 
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(i) 


(wherein R is a Chalky! group, a C3. 8 cycloalkyl group, a mono-C^alkylamino group, a di-C^alkylamino group 
whose C^alkyl groups may be the same or different, an unsubstHuted aliphatic cyclic amino group, a substituted 
aliphatic cyclic amino group having one or more C^lky! groups as the substituent(s). an unsubstituted phenyl 
group, or a substituted phenyl group having one or two substituents which may be the same or different and are 
selected from the group consisting of halogen atoms and Chalky! groups; R 5 and R 6 , which may be the same or 
different, are hydrogen atoms, halogen atoms, Chalky! groups. halo-C^alkyl groups. C, 8 alkDxy groups C 1 
8 alkylth.o groups, mono-q.galkylamino groups, or di-CLgalkylamino groups whose C, 8 aJkyl groups may be the 

^l!? : ^ X iS "°j " S " a ' m > (wherein R? is a atom; a C i-salM group; an unsubstituted 

phenyl-C 1 . 8 alkyl group; a substituted phenyl-d^alkyl group having one or more substituents which may be the 
same or different and are selected from the group consisting of halogen atoms, Chalky! groups and C, a alkoxy 
groups; a (2-tr.methylsilyl)ethoxymethyl group; or a substituted Chalky! group having one or more d «alkoxy 
groups as the substituent(s))) or a group represented by the formula (ii)- 


R 5 


7=T 
Ny-x 


(wherein R . R . R and X are as defined above), provided that when A is a group represented by the formula (ii) 
there is excluded the case wherein X is -S-. each of R 1 , R 2 . R 3 . R 5 and R 6 is a hydrogen atom, and R 4 is a C, 8 alkyi 
group, an unsubstituted phenyl group or a substituted phenyl group having one or two Chalky! groups as the sub- 
stituents)] or a pharmacologically acceptable salt thereof. 

An azole derivative or a pharmacologically acceptable salt thereof according to claim 1. wherein R 1 R 2 and R 3 
which may be the same or different, are hydrogen atoms, halogen atoms, Chalky! groups. halo-C, 8 alkyl groups' 
8 alkoxy groups, CLgalkylthio groups, mono-C^alkylamino groups, or di-CLgalkylamino groups whose c/ 
8 alkyl groups may be the same or different, and A is a group represented by the formula (i) 



0) 


wherein R" is a C^alkyl group, a C^cycloalkyl group, a di-CLsalkylamino group whose Chalky! groups may be 
the same or different, an N-morpholino group, an N-piperidino group or an unsubstituted phenyl group, R 5 is a hal- 
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10 


15 


20 


40 


45 


50 


ogen atom, a Chalky! group or a C 1 . 4 alkylthio group, R 6 is a hydrogen atom, and X is -0-, -S- or -N(R 7 )- (wherein 
R 7 is a hydrogen atom, a C^alkyl group, an unsubstituted benzyl group, a substituted benzyl group having one or 
more methoxy groups as the substituent(s), a (2-trimethylsilyl)ethoxymethyl group, or a substituted C^alkyl group 
having one or more Ci^alkoxy groups as the substituent(s)). 

3. An azole derivative or a pharmacologically acceptable salt thereof according to any one of claims 1 and 2, wherein 
R 1 and R 2 , which may be the same or different, are C 1 . 4 aJkyl groups, R 3 is a hydrogen atom, and A is a group rep- 
resented by the formula (i): 


G) 



wherein R 4 is a C^alkyl group or an unsubstituted phenyl group, R 5 is a halogen atom, a C^alkyl group or a 
4 alkylthio group, which is a substituent at the ortho position , R 6 is a hydrogen atom, and X is -0-, -S- or -N(R 7 )- 
(wherein R 7 is a benzyl group). 

25 4. A medicinal composition comprising as an active ingredient an azole derivative or a pharmacologically acceptable 
salt thereof, according to any one of claims 1 , 2 and 3. 

5. A medicinal composition according to claim 4, which is an acyl-CoA:cholesterol Oacyltransferase inhibitor. 

30 6. A process for producing an azole derivative represented by the general formula (I): 


(i) 



[wherein R 1 , R 2 and R 3 , which may be the same or different, are hydrogen atoms, halogen atoms, .galkyl groups, 
halo-C^alkyl groups, C^alkoxy groups, C^alkylthio groups, mono-C^salkylamino groups, or di-C^alkylamino 
groups whose Chalky! groups may be the same or different, and A is a group represented by the formula (i): 


(i) 



(wherein R 4 is a C^lky! group, a C^scycloalkyl group, a mono-C^galkylamino group, a di-C^ealkylamino group 
whose Chalky! groups may be the same or different, an unsubstituted aliphatic cyclic amino group, a substituted 
aliphatic cyclic amino group having one or more C^salkyl groups as the substituent(s), an unsubstituted phenyl 
group, or a substituted phenyl group having one or two substituents which may be the same or different and are 
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selected from the group consisting of halogen atoms and C^alkyl groups; R 5 and R 6 , which may be the same or 
different, are hydrogen atoms, halogen atoms. Chalky! groups, halo-Chalky! groups. C 1 . 8 alkoxy groups, C, 
8 alkyfthio groups. mOTo-C^alkytamino groups, or di-CLaalkylamino groups whose C, 8 alkyl groups may be the 
same or different; and X is -0-, -S- or -N(R 7 )- (wherein R 7 is a hydrogen atom; a Csalkyl group; an unsitostituted 
phenyl-C^alkyl group; a substituted phenyl-C^alkyt group having one or more substituents which may be the 
same or different and are selected from the group consisting of halogen atoms. Chalky! groups and C, =alkoxy 
groups; a (2-tr.methylsilyl)ethoxymethyl group; or a substituted C 1 . 8 alkyl group having one or more C, talkoxy 
groups as the substituent(s))) or a group represented by the formula (ii): 



(wherein R R . R and X are as defined above), provided that when A is a group represented by the formula (ii) 
there is excluded the case wherein X is -S-. each of R 1 , R 2 , R 3 . R* and R 8 is a hydrogen atom, and R 4 is a C, 8 alkyi 
group, an unsubstrtuted phenyl group or a substituted phenyl group having one or two Chalky! groups as the sub- 
stituent(s)] which comprises reacting a compound represented by the general formula (II): 

A-COOH 

(wherein A is as defined above) with diphenylphosphoryl azide to form a compound represented by the general for- 
mula (III): 

A-NCO („,) 
StoMIV) 5 35 d8fined ab ° Ve) ' the " r6aCtin9 the ^P 011 ^ with a compound represented by the general 

R" R 2 

(IV) 

R 3 

(wherein R 1 , R 2 and R 3 are as defined above). 

A process for producing an azole derivative represented by the general formula (I): 



[wherein R R and R 3 , which may be the same or drfferent, are hydrogen atoms, halogen atoms, C, galkyl groups 
halo-Chalky! groups. C^alkoxy groups, C^alkylthio groups. mono-C^lkylamino groups, or di-C, 8 alkylamino 
groups whose Chalky! groups may be the same or different, and A is a group represented by the formula (i)- 
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(i) 


10 

(wherein R 4 is a C^lky! group, a C 3 _gcycloalkyl group, a mono-Cvsalkylamino group, a di-C^alkylamino group 
whose Chalky! groups may be the same or different, an unsubstituted aliphatic cyclic amino group, a substituted 
aliphatic cyclic amino group having one or more C^galkyl groups as the substituent(s), an unsubstituted phenyl 

15 group, or a substituted phenyl group having one or two substituents which may be the same or different and are 
selected from the group consisting of halogen atoms and Chalky! groups; R 5 and R 6 , which may be the same or 
different, are hydrogen atoms, halogen atoms, Chalky! groups, halo-C^salkyl groups, C^salkoxy groups, C t . 
8 alkylthio groups, mono-C^salkylamino groups, or di-C^ealkylamino groups whose Chalky! groups may be the 
same or different; and X is -0-, -S- or -N(R 7 )- (wherein R 7 is a hydrogen atom; a Chalky! group; an unsubstituted 

20 phenyl-C^salkyl group; a substituted phenyl-C^salkyl group having one or more substituents which may be the 
same or different and are selected from the group consisting of halogen atoms, Chalky' groups and C^alkoxy 
groups; a (2-trimethylsilyl)ethoxymethyl group; or a substituted Chalky! group having one or more C^alkoxy 
groups as the substituent(s))) or a group represented by the formula (ii): 



(ii) 


(wherein R 4 , R 5 , R 6 and X are as defined above), provided that when A is a group represented by the formula (ii), 
there is excluded the case wherein X is -S-, each of R 1 , R 2 , R 3 , R 5 and R 6 is a hydrogen atom, and R 4 is a Chalky! 
group, an unsubstituted phenyl group or a substituted phenyl group having one or two Chalky! groups as the sub- 
stituents)] which comprises reacting a compound represented by the general formula (V): 

A-NH 2 (V) 
(wherein A is as defined above) with a compound of the general formula (VI): 


(VI) 



(wherein R 1 , R 2 and R 3 are as defined above). 

55 

8. A method for using a medicinal composition which comprises using as an acyl-CoA:cholesterol O-acyltransferase 
inhibitor a medicinal composition comprising as an active ingredient an azole derivative or a pharmacologically 
acceptable salt thereof, according to claim 4. 
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